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DATASHEETS 


PACKAGES 


RELIABILITY REPORT 


INTRODUCTION 


High Speed CMOS devices have been established in SGS-THOMSON since 1983. 
The product range has inevitably expanded and the performance of many products 
has been improved. These changes are reflected in this new edition of the High Speed 
CMOS databook. In particular AC parameters for military applications are included 
for all devices. 


Surface mounting technologies are very much in demand in industry consequently 
almost all devices now are offered with a surface mounting package option which 
is detailed in the datasheets. 


High Speed CMOS offers designers logic integrated circuits with a power consump- 
tion lower than other logic integrated circuits and high switching speeds equal to 
that of LSTTL. These devices also have a better noise margin, and an improved 
voltage and temperature operating range. Additionally they are pin-to-pin compati- 
ble with either LSTTL or conventional CMOS B series. This reduces the need for 
logical redesign when they are adopted as replacements in designs using LSTTL 
or CMOS B series devices. 


The extensive data provided in this databook makes it easy to evaluate the perfor- 
mace of the product within any required equipment design. 


i SGS-THOMSON 
IF, WICROELECTRONICS 


ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


HCOO Quad 2-Input NAND Gate ....................... 


HC02 Quad 2-Input NOR Gate ........................ 
HC03 Quad 2-Input NAND (open drain) ................. 
HC04 Hex Inverter .. 0... 6. ccc cece cence ees 
HCT04 FOX INVENCN os 5c Sotiaeda te ee Gata td oohae ned 
HCU04 Hex Inverter (Single stage) ...................... 
HC08 Quad 2-Input AND Gate ........................ 
HC10 Triple 3-Input NAND Gate ....................... 
HC11 Triple 3-Input AND Gate .................0....... 
HC14 Hex Schmitt Inverter .................00..0.0..00. 
HC20 Dual 4-Input NAND Gate...................0.... 
HC21 Dual 4-Input AND Gate .....................0000. 
HC27 Triple 3-Input NOR Gate ................000...... 
HC30 8-Input NAND Gate ............0..00.0.......... 
HC32 Quad 2-Input OR Gate .....................0.0.. 
HC42 BCD to Decimal Decoder ....................... 
HC51 Dual 2-Wide 2-Input AND/OR Inverter Gate......... 
HC73 Dual J-K Flip-Flop with Clear .................... 
HC74 Dual D-type Flip-Flop with Preset and Clear ........ 
HC75 4-Bit D-type Latch ..............0.00000..000.... 
HC76 Dual J-K Flip-Flop with Preset and Clear........... 
HC77 4 Bit D-type Latch ...............000.00.0...00.. 
HC85 4-Bit Magnitude Comparator..................... 
HC86 Quad exclusive OR Gate....................0... 
HC107 Dual J-K Flip-Flop with Clear .................... 
HC109 Dual J-K Flip-Flop with Preset and Clear........... 
HC112 Dual J-K Flip-Flop with Preset and Clear........... 
HC113 Dual J-K Flip-Flop with Preset ................... 
HC123 Dual Retrigg. Monostable Multivibrator with Clear ... 
HC125 Quad Bus Buffer (3-State)....................0.. 
HC126 Quad Bus Buffer (3-State)...................00.. 
HC131 3 to 8 Line Decoder Latch ...................... 
HC132 Quad 2-Input Schmitt NAND Gate ................ 
HC133 13 Input NAND Gate ........................005. 
HC137 3 to 8 Line Decoder Latch (Inv.).............00... 
HCT137 3 to 8 Line Decoder Latch (Inv.).................. 
HC138 3 to 8 Line Decoder (Inv.) ................0000 00 
HCT138 3 to 8 Line Decoder (Inv.) .....................2. 
HC139 Dual 2 to 4 Line Decoder/Demultiplexer ........... 
HC147 10 to 4 Line Priority Encoder .................... 
HC148 8 to 3 line Priority Encoder ...................... 
HC151 8-Channel Multiplexer .......................... 
HC153 Dual 4-Channel Multiplexer...................... 
HC154 4 to 16 Decoder/Demultiplexer ................... 
HC155 Dual 2 to 4 Line Decoder/ 3 to 8 Line Decoder ..... 


Ie SGS-THOMSON 
IF, MICROELECTROMCS 


ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


HC157 Quad 2-Channel Multiplexer ..................... 
HC 158 Quad 2-Channel Multiplexer (Inv.) ................ 
HC160 Synchronous Decade Counter with Async. Clear .... 
HC161 Synchronous Binary Counter with Async. Clear ..... 
HC162 Synchronous Decade Counter with Sync Clear...... 
HC163 Synchronous Binary Counter with Sync Clear....... 
HC164 8 bit SIPO Shift Register.....................00. 
HC165 8 bit PISO Shift Register.....................05. 
HC166 8 bit PISO Shift Register......................5. 
HC173 Quad D-type Register (3-State)................... 
HC174 Hex D-type Flip-Flop with Clear .................. 
HC175 Quad D-type Flip-Flop with Clear ................. 
HC181 Arithmetic Logic Unit Function Generator .......... 
HC182 Function Look Ahead Carry Generator............. 
HC190 BCD Synchronous Up/Down Counter.............. 
HC191 4 bit Synchronous Binary Up/Down Counter ........ 
HC192 Synchronous Up/Down Decade Counter ........... 
HC193 Synchronous Up/Down Binary Counter ............ 
HC194 4 bit PIPO Shift Register........................ 
HC195 4 bit PIPO Shift Register....................00.. 
HC221 Dual Monostable Multivibrator.................... 
HC237 3 to 8 Line Decoder Latch ...................0-. 
HC238 3:10:68. Line.DECOGE! «<< on.20 25 hn cee See Seeks 
HC240 Octal Bus Buffer (3-State/Inv.) ................... 
HCT240 Octal Bus Buffer (3-State/Inv.) ................... 
HC241 Octal Bus Buffer (3-State) ...................0... 
HCT241 Octal Bus Buffer (3-State) ....................... 
HC242 Quad Bus Transceiver (3-State/Inv.)............... 
HC243 Quad Bus Transceiver (3-State) .................. 
HC244 Octal Bus Buffer (3-State) ....................... 
HCT244 Octal Buffer (3-State)............... 0.00.00 0 20 ee 
HC245 Octal Bus Transceiver (3-State) ...............05. 
HCT245 Octal Bus Transceiver (3-State) .................. 
HC251 8-Channel Multiplexer (3-State)................... 
HC253 Dual 4-Channel Multiplexer (3-State) .............. 
HC257 Quad 2-Channel Multiplexer ..................... 
HC258 Quad 2-Channel Multiplexer (3-State/Inv.) .......... 
HC259 8 Bit Addressable Latch ....................005. 
HC273 Octal D-type Flip-Flop with Clear ................. 
HC279 Quad S-R Lath so ce ie OOS he She Pees 
HC280 9 Bit Parity Generator ........... 0.0... e eee eee 
HC283 4 Bit Binary Full Adder ......................... 
HC292 Programmable Divider/Timer..................... 
HC294 Programmable Divider/Timer..................... 


HC298 Quad 2-channel Multiplexer Register.............. 


STA SGS-THOMSON 


~ MICROELECTRONICS 


ALPHANUMERICAL INDEX 


Type Package 
Number DIP 


HC299 8 Bit PIPO Shift Register (3-State) ................ 


Page 
Number 


HC323 8 Bit PIPO Shift Register (3-State) ................ 
HC354 8 Channel Multiplexer/Register (3-State) ........... 
HC356 8 Channel Multiplexer/Register (3-State) ........... 
HC365 Mex: Bus: Buner sé. caaa s o6a Paced nd hadiok wae eed 
HC366 Hex Bus Buffer (3-State/Inv.) .................... 
HC367 Hex Bus Buffer (3-State)........................ 
HC368 Hex Bus Buffer (3-State/Inv.) .................... 
HC373 Octal D-Type Latch (3-State).................000.. 
HCT373 Octal D-Type Latch (3-State).................0... 
HC374 Octal D-Type Flip-Flop (3-State) .................. 
HCT374 Octal D-Type Flip-Flop (3-State) .................. 
HC375 Quad D-Type Lacth .................00......... 
HC377 Octal D-Type Flip-Flop.......................... 
HC386 Quad Exclusive OR Gate ....................... 
HC390 Dual Decade Counter ......................000. 
HC393 Dual Binary Counter ...................00.0000. 
HC423 Dual Monostable Multivibrator with Clear .......... 
HC533 Octal D-type Latch (3-State/Inv.).................. 
HC534 Octal D-type Flip-Flop (3-State/Inv.) ............... 
HC540 Octal Bus Buffer (3-State/Inv.) .............00000.. 
HCT540 Octal Bus Buffer (3-State/Inv.) .............0.00... 
HC541 Octal Bus Buffer (3-State)............0....00...... 
HCT541 Octal Bus Buffer (3-State).............000000..... 
HC563 Octal D-Type Latch (3-State/iInv.) ................. 
HCT563 Octal D-Type Latch (3-State/Inv.) ................. 
HC564 Octal D-Type Flip-Flop (3-State/Inv.)............... 
HCT564 Octal D-Type Flip-Flop (3-State/Inv.)............... 
HC573 Octal D-Type Latch (3-State)..............0..00.. 
HCT573 Octal D-Lacth (3-State) .........0..0.00..000.000.. 
HC574 Octal D-Type Flip-Flop (3-State) .................. 
HCT574 Octal D-Type Flip-Flop (3-State) .................. 
HC590 8 Bit Binary Counter Register (3-State) ........ aad 
HC595 8 Bit Shift Register Output Latch (3-State) ......... 
HC597 8 Bit Latch Shift Register ....................... 
HC620 Octal Bus Transceiver (3-State/Inv.)............... 
HC623 Octal Bus Transceiver (3-State) .................. 
HC640 Octal Bus Transceiver (3-State/Inv.)............... 
HCT640 Octal Bus Transceiver (3-State/Inv.)............... 
HC643 Octal Bus Transceiver (3-State) .................. 
HCT643 Octal Bus Transceiver (3-State) .................. 
HC646 Octal Bus Transceiver Register (3-State)........... 
HCT646 Octal Bus Transceiver Register (3-State)........... 
HC648 Octal Bus Transceiver Register (3-State/Inv.) ....... 


HCT648 Octal Bus Transceiver Register (3-State/Inv.) ....... 


f SGS-THOMSON 
If, MICROELECTRONICS 


ALPHANUMERICAL INDEX 


Type Package Page 
Number DIP Number 


HC651 Octal Bus Transceiver Register (3-State/Inv.) ....... 
HCT651 Octal Bus Transceiver Register (3-State/Inv.) ....... 
HC652 Octal Bus Transceiver Register .................. 
HCT652 Octal Bus Transceiver Register .................. 
HC670 4 Word x 4 Bit Register File (3-State)............. 
HC688 8 Bit Equality Comparator....................... 
HC690 Decade Counter Register (3-State)................ 
HC691 4 Bit Binary Counter Register (3-State) ............ 
HC692 Decade Counter Register (3-State)................ 
HC693 4 Bit Binary Counter Register (3-State) ............ 
HC696 U/D Decade Counter Register (3-State)............ 
HC697 U/D 4-Bit Binary Counter Register (3-State) ........ 
HC698 U/D Decade Counter Register (3-State) ............ 
HC699 U/D 4-Bit Binary Counter/Register (3-State)......... 
HC4002 Dual 4-Input NOR Gate......................06. 
HC4017 Decade Counter/Divider ................0000000- 
HC4020 14-Stage Binary Counter........................ 
HC4022 Octal Counter/Divider .................00-0-00 00 
HC4024 7-Stage Binary Counter....................00005 
HC4028 BCD to Decimal Decoder ....................--- 
HC4040 12-Stage Binary Counter.....................05. 
HC4049B Hex Buffer/Converter (Inv.) ........-.--2. 2.00 e ee eee 
HC4050B Hex buffer/converter ...............0000 eee eee 
HC4060 14-Stage Binary Counter/Oscillator................ 
HC4066 Quad Bilateral Switch .............. 000. c eee eee 
HC4072 Dual 4 Input OR Gate ...................00000.. 
HC4075 Triple 3-Input OR Gate ..................---004. 
HC4078 8-Input NOR/OR Gate ............ 00.0.2 
HC4094 8 Bit SIPO Shift Register Latch (3-State)........... 
HC4511 BCD to 7-Segment L/D/D (LED) .................. 
HC4514 4 to 16 Line Decoder Latch ..................... 
HC4515 4 to 16 Line Decoder Latch (Inv.)................. 
HC4518 Dual Decade Counter ..................-. 0000 
HC4520 Dual 4 Bit Binary Counter....................... 
HC4538 Dual Monostable Multivibrator.................... 
HC4543 BCD to 7-Segment L/D/D (LCD) .................. 
HCT7007 Flex BUNGE S262 os dia dovk bck e Sa wt eacw ies does 
HC7266 Quad Exclusive NOR Gate ....................... 
HC7292 Programmable Divider/Timer..................... 
HC7294 Programmable Divider/Timer..................... 
HC40102 Dual BCD Programmable Down Counter........... 


HC40103 8 Bit Binary Programmable Down Counter ......... 
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SELECTION GUIDE 


FUNCTION STANDARD CODE 


NAND 
NOR 
AND 
OR 


INVERTER HCU04, HC04, HCT04 
HCT7007, HC4049B, HC4050B 


HC125, HC126, HC240, HCT240, HC241, HCT241, HC244, 
HCT244, HC365, HC366, HC367, HC368, HC540, HCT540 
HC541, HCT541 


HC242, HC243, HC245, HCT245, HC620, HC623, HC64/), 
HCT640, HC643, HCT643 


MULTIFUNCTION HC51, HC86, HC386, HC7266 
SCHMITT TRIGGER HC14, HC132 


FLIP-FLOP | J-K FLIP-FLOP HC73, HC76, HC107, HC109, HC112, HC113 
D FLIP-FLOP HC74, HC174, HC175, HC273, HC377 


GATE 
BUFFER 


3-STATE 


BIDIRECTIONAL 


3-STATE HC374, HCT374, HC534, HC564, HCT564, HC574, HCT 574, 
HC646, HCT646, HC648, HCT648, HC651, HCT651, HC 552, 
HCT652 


HC75, HC77, HC259, HC279, HC375 
3-STATE HC373, HCT373, HC533, HC563, HCT563, HC573, HC T573 
MULTIVIBRATOR HC123, HC221, HC423, HC4538 


DECODER HC42, HC131, HC137, HCT137, HC138, HCT138, HO139, 


HC154, HC155, HC237, HC238, HC4028, HC4514, Hi>4515 


7-SEGMENT HC4511, HC4543 
ENCODER HC147, HC148 
REGISTER HC164, HC165, HC166, HC173, HC194, HC195, FiC299, 
HC323, HC595, HC597, HC670, HC4094 
COUNTER BINARY HC161, HC163, HC191, HC193, HC393, HC590, 11C691, 
HC693, HC697, HC699, HC4520 
DECADE HC160, HC162, HC190, HC192, HC390, HC690, '1C692, 
HC696, HC698, HC4518 
DIVIDER HC292, HC294, HC4017, HC4020, HC4022, HC4024, 


HC4040, HC4060, HC40102, HC40103, HC7292, HC 7294 


MULTIPLEXER ANALOG HC4066 
DIGITAL HC151, HC153, HC157, HC158, HC251, HC253, 
HC257, HC258, HC298, HC354, HC356 


OTHERS ADDER HC283 
COMPARATOR HC85, HC688 
ALU HC181, HC182 
PARITY TREE HC280 


- 


ky7, 36S THOMSON 
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SELECTION GUIDE 


GATE/BUFFERS 


Type Functional | Functional | Suggested 
yP Equivalent | Equivalent | Alternative | Package 


sre LSTTL LS 54/74 DIP 
54/74 


Quad 2-Input NAND Gate 4011B 14 
Quad 2-Input NOR Gate 4001B 14 
Quad 2-Input NAND (Open Drain) 

Hex Inverter 4069UB 

Hex Inverter 4069UB 


Hex Inverter (Single Stage) 4069UB 
Hex Buffer 

Quad 2-Input AND Gate 4081B 
Triple 3-Input NAND Gate 4023B 
Triple 3-Input AND Gate 4073B 


Hex Schmitt Inverter 40106B 
Dual 4-Input NAND Gate 4012B 
Dual 4-Input AND Gate 4082B 
Triple 3-Input NOR Gate 4025B 
8-Input NAND Gate 4068B 


Quad 2-Input OR Gate 

Dual 2W-2! AND/OR Invert Gate 
Quad Exclusive OR Gate 

Quad Bus Buffer (3-State) 

Quad Bus Buffer (3-State) 


. Quad 2-Input Schmitt NAND 
13 Input NAND Gate 
Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State/Inv.) 
Octal Bus Buffer (3-State) 


HCT241 Octal Bus Buffer (3-State) 

HC242 Quad Bus Transceiver (3-State/Inv.) 
HC243 Quad Bus Transceiver (3-State) 
HC244 Octal Bus Buffer (3-State) 

HCT244 Octal Bus Buffer (3-State) 


Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (3-State) 
Quad Exclusive NOR Gate 
Hex Bus Buffer (3-State) 

Hex Bus Buffer (3-State/Inv.) 


HC367 Hex Bus Buffer (3-State) 
HC368 Hex Bus Buffer (3-State/Inv.) 
HC386 Quad Exclusive OR Gate 
HC540 Octal Bus Buffer (3-State/Inv.) 
HCT540 Octal Bus Buffer (3-State/Inv.) 


Octal Bus Buffer (3-State) 

Octal Bus Buffer (3-State) 

Octal Bus Transceiver (3-State/Inv.) 
Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (3-State/Inv.) 


HCT640 Octal Bus Transceiver (3-State/Inv.) 

HC643 Octal Bus Transceiver (3-State) 

HCT643 Octal Bus Transceiver (3-State) : 

HC4002 Dual 4-Input NOR Gate 4002B LSO2 
HC4049B | Hex Buffer/Converter (Inv.) 4049UB 


HC4050B | Hex Buffer/Converter 
HC4072 Dual 4-Input OR Gate 
HC4075 Triple 3-Input OR Gate 
HC4078 8-input NOR/OR Gate 


i SGS-THOMSON 
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GATE/BUFFERS 


HCT7007 


SELECTION GUIDE 


HC04 
HCT04 
HCU04 (*) 


Vcc Pin 14 Voc = Pin 14 
GND = Pin7 GND = Pin7 
Open-drain outputs | (*) The internal circuits composed of single stage inverter. 


Lf, Srepoececreomes 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


Vcc Pin 14 
GND = Pin7 
NC = Pins 3, 11 


Vcc Pin 14 
GND = Pin7 
NC = Pins 3, 11 


J SGS- 
S/ A sda ptttaeeatatn 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


8 <a 
—— Y Y=ABCDEFGH 


zroantmoodwW», 


Voc 
GND 
NC = Pins 9, 


1¥=(1A 18 1C)+(10 1€ 1F) 


2¥ 


2¥=(2A 2B)+(2C 2D) 


Y=A 


a 25.912 3.6.8.11 | 
OUTPUT 
ENABLE 1 410,13 
G 


9,1 6,8, 

2 5,9,12 3.6.8.1) 
OUTPUT : 

E LE 1,4,10,13 


$-7256 


in 14 
in 7 


ISTA MICROELECTRONICS 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC240 
HCT240 


Y 


Y=ABCDEFGHIJ K L*-M 


oOonmoowserexzrrexXx tert 


ENABLE 1G 
OUTPUT 


ENABLES ENABLE 2G 


HC241 
HCT241 


GAB ENABLE 
OUTPUT 


ENABLES 
| \ GBA ENABLE 
ENABLE 16 —— 
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OUTPUT 


ENABLES ENABLE 2G 


Vcc Pin 14 
GND = Pin7 
NC = Pins 2, 12 


HC244 
HCT244 HCT245 


ENABLE 1G OUTPUT ENABLE G 
OUTPUT 


ENABLES ENABLE 2G 


k "7 9GS-THOMSON 
\/ 5 se ace 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC7266 


output | G1 
ENABLE] Gp 15 


OUTPUT | G1 G1 
ENABLE| > 15 OUTPUT 


ENABLE 
— 15 
G2 


G1 
OUTPUT 


ENABLE 
G2 8 d>—_ 


ISTA SGS-THOMSON 


v MICROELECTRONICS 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC540 HC541 
HCT540 HCT541 


OUTPUT 
ENABLES 


OUTPUT 
$- 7270/1 
ENABLES) 62 8-129 


Vcc = Voc 
GND = GND 


G1 
G2 


HC620 (inverting) 


ENABLE GAB 


— 19 
ENABLE GBA 


ENABLE GAB 


ENABLE GBA 


HC640 (inverting) 
HCT640 HCT643 


Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8& 


Poe ear 


= 1 
OUTPUT ENABLE G Dae 


OIR 
= 19 
OUTPUT ENABLE G 


TTI 7) SGS-THOMSON 
~ MICROELECTRONICS 
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SELECTION GUIDE 


GATE/BUFFERS (Continued) 


HC4002 HC4049B 
HC4050B 


Pin 1 
Pin 8 
NC = Pins 13, 16 


HC4072 HC4075 


Y=A+B+C+0 


13 2y 


$-7278 


HC4078 


rcroanmnmoonw > 


GND 
NC = Pins 6, 8 


IT] SGS-THOMSON 
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SELECTION GUIDE 


FLIP-FLOP 


Type 
Number 
M54/74 


HCT564 
HC574 
HCT574 
HC646 
HCT646 


HC648 
HCT648 
HC651 
HCT651 
HC652 
HCT652 


20 


Functional 
Equivalent 
CMOS 
4000B 


Functional 
Equivalent 
LSTTL 
54/74 


Suggested 
Alternative 
LS 54/74 
4000B 


Dual J-K FLIP-FLOP with Clear 

Dual D-Type FLIP-FLOP with Preset and 
Clear 

Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Clear 

Dual J-K FLIP-FLOP with Preset and Clear 


Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Preset 

Hex D-Type FLIP-FLOP with Clear 

Quad D-Type FLIP-FLOP with Clear 
OCTAL D-Type FLIP-FLOP with Clear 


Octal D-Type FLIP-FLOP (3-State) 
Octal D-Type FLIP-FLOP (3-State) 
Octal D-Type FLIP-FLOP 

Octal D-Type FLIP-FLOP (3-State/Inv.) 
Octal D-Type FLIP-FLOP (Inv./3-State) 


Octal D-Type FLIP-FLOP (3-State/Inv.) 
Octal D-Type FLIP-FLOP (3-State) 

Octal D-F/F (3-State) 

Octal Bus Transceiver Register (3-State) 
Octal Bus Transceiver Register (3-State) 


Octal Bus Transceiver Register (3-State/Inv.) 
Octal Bus Transceiver Register (3-State/Inv.) 
Octal Bus Transceiver Register (3-State/Inv.) 
Octal Bus Transceiver Register (3-State/Inv.) 
Octal Bus Transceiver Register 
Octal Bus Transceiver Register 


40174B 
40175B 


AY, Seeoeecresnes 


SELECTION GUIDE 


FLIP/FLOP (Continued) 


ITT] SGS-THOMSON 
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SELECTION GUIDE 


FLIP/FLOP (Continued) 


HC374 
HCT374 


00 
01 

02 
03 
04 
05 
06 
07 


Ck 


OUTPUT = 1 OUTPUT & 
ENABLE ENABLE 


00 
01 

02 
D3 
04 
05 
06 
07 


CK 


OUTPUT = | OUTPUT — 1 
ENABLE ENABLE 


~ MICROELECTRONICS 
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SELECTION GUIDE 


FLIP/FLOP (Continued) 


HC574 HC646/HCT646 
HCT574 HC648/HCT648 


00 
01 

02 
03 
04 
05 
06 
07 


: OUTPUT = 
CK ENABLE © 


OUTPUT = 1 
ENABLE OF 


J er SELECT BA 
CC = 
GND = Pin 10 
HC651/HCT651 
HC652/HCT652 
re ee BI 
A2 S B2 
A3 Li B3 
DATA lag — Bz | OATA 
PORT 8 PORT 
A AS5 BS B 
se a6] 
re ee 87 
A8 u Ba 
ENABLE GBA 
ENABLE GAB 2-7:393 
CLOCK AB 
CLOCK BA 
SELECT AB 
SELECT Ba 
Vcc = Pin 24 
GND = Pin 12 
& w, 2GS-THOMSON 
IF. MICROELECTROMICS 
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SELECTION GUIDE 


LATCHES 


Type Functional | Functional | Suggested 
Number Equivalent | Equivalent | Alternative | Package 
M54/74 LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 
16 
14 


4-Bit D-Type Latch 

4-Bit D-Type Latch 

8 Bit Addressable Latch 
Quad R-S Latch 

Octal D-Type Latch (3-State) 


HCT373 Octal D-Type Latch (3-State) 
HC375 Quad D-Type Latch 

HC533 Octal D-Type Latch (3-State/Inv.) 
HC563 Octal D-Type Latch (3-State/Inv.) 
HCT563 Octal D-Type Latch (3-State/Inv.) 


HC573 Octal D-Type Latch (3-State) 
HCT573 Octal D-Type Latch (3-State) 


LATCH {G12 
SELECT | G3,4 LATCH ee 2 
SELECT | G3,4 


= Pin4 
= Pin 11 


DATA IN 


CLEAR 
ENABLE 


. 57, Ses-THomson 
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LATCHES (Continued) 


HC373 
HCT373 


LATCH LATCH {Gi 2 4-12 


eENnaBLe LE SELECT | G3,4 
OUTPUT O¢ 
ENABLE 


HC563 
HCT563 


LATCH LATCH 
ENABLE ENABLE 


OUTPUT O€ 5 OUTPUT OE 
ENABLE ENABLE 


HC573 
HCT573 


LATCH 
ENABLE “LE 
OUTPUT O€ 
ENABLE 


Vec = Pin 20 

GND = Pin 10 
O77 SGS-THOMSON 
IF, CROELECTRONICS 


25 


SELECTION GUIDE 


MULTIVIBRATOR 


26 


HC 123 
HC221 
HC423 
HC4538 


Functional | Functional 
Equivalent | Equivalent 
LSTTL CMOS 
54/74 4000B 


Dual Retrigg. Monostable Multivib. with Clear 
Dual Monostable Multivib. with Clear 

Dual Retrigg. Monostable Multivib. with Clear 
Dual Retrigg. Monostable Multivibrator 


A 
TRIGGER/ 
ENABLE ENABLE 
INPUTS ed INPUTS 


HC4538 


A 
TRIGGER/ 
ENABLE 
INPUTS 


INPUT 


byf, BSolae noms 


™ 


Suggested 
Alternative 
LS 54/74 
4000B 


4538/4098 

4538/4098 

4538/4098 
LS423 


Package 
DIP 


16 
16 
16 
16 


SELECTION GUIDE 


DECODER/ENCODER 


Type Functional | Functional | Suggested 
Number Equivalent | Equivalent | Alternative | Package 
LSTTL LS 54/74 DIP 
M54/74 ep pe 
16 
16 


BCD to Decimal Decoder 

3 to 8 Line Decoder Latch 

3 to 8 Line Decoder Latch (Inv.) 16 
3 to 8 Line Decoder Latch (Inv.) 16 
3 to 8 Line Decoder (Inv.) 16 


HCT138 3 to 8 Line Decoder (Inv.) 16 
HC139 Dual 2 to 4 Line Decoder/Demultiplexer 16 
HC147 10 to 4 Line Priority Encoder 16 
HC148 8 to 3 Line Priority Encoder 16 
HC 154 4 to 16 Line Decoder/Demultiplexer 24 


HC155 Dual 2 to 4 Line Decoder / 3 to 8 Line Dec. 16 
HC237 3 to 8 Line Decoder Latch 4028B 16 
HC238 3 to 8 Line Decoder 4028B 16 
HC4028 BDC to Decimal Decoder LS42 16 
HC4511 BDC to 7-Segment L/D/D (Led) LS47/48/49 16 


HC4514 4 to 16 Line Decoder Latch 24 
HC4515 4 to 16 Line Decoder Latch (Inv.) 4515B LS154 24 
HC4543 BCD to 7-Segment L/D/D (LCD) 4543B LS143 16 


SEVEN 
SEGMENT 
OISPLAY 


ADDRESS OUTPUTS 


INPUTS 


G7 SGS- 
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SELECTION GUIDE 


DECODER/ENCODER (Continued) 


HC137 HC138 
HCT137 HCT138 


ADDRESS ADDRESS 
INPUTS INPUTS 


LATCH ENABLE GL G1 

= SELECT |asx 
NBuTS ba INPuTS 1°24 
Ss Gi 628 


aooress }'A 
INPUTS 1B 


BCO 
ADDRESS 
C | OUTPUTS 


0 


AOORESS 
INPUTS 


ADORESS 
ADORESS INPUTS 
OUTPUTS 


SELECT 
INPUTS 
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SELECTION GUIDE 


DECODER/ENCODER (Continued) 


DATA IN 1C 
COMMON | A 
ae 8 ava ADDRESS 

pala INPUTS 


STROBE 
INPUT 


DATA IN 


LATCH 
ENABLE 
csi — 


SELECT 
INPUTS |cgz_5 


STROBE 
INPUT 


HC4028 HC4511 


ADDRESS 
INPUTS 


ADORESS 
INPUTS 


HC4514 HC4515 


A 


aporess |8 ADORE SS 
INPUTS | ¢ INPUTS 


0 
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SELECTION GUIDE 


DECODER/ENCODER (Continued) 


HC4543 


SEVEN 
SEGMENT 
DISPLAY 
ORIVER 
OUTPUTS 


BCO 
INPUTS 


LO 
CONTROL Ja, 
INPUTS 

Ph 


Vcc = Pin 16 
GND = Pin8 


7 £37, Siesonromomes 


SELECTION GUIDE 


REGISTER 


Tvpe Functional | Functional | Suggested 
Rede Equivalent | Equivalent | Alternative | Package 
M54/74 LSTTL LS 54/74 DIP 
54/74 
14 
16 


8 Bit SIPO Shift Register 4034B 
8 Bit PISO Shift Register 4021B 
8 Bit PISO Shift Register 4021B 
Quad D-Type Register (3-State) 

4 Bit PIPO Shift Register 40194B 


4 Bit PIPO Shift Register 4035B 
8 Bit PIPO Shift Register (3-State) 

8 Bit PIPO Shift Register (3-State) 

8 Bit Shift Register Latch (3-State) 4034B 
8 Bit Latch Shift Register 


HC670 4 Word x 4 Bit Register File (3-State) 
HC4094 8 Bit SIPO Shift Register Latch (3-State) 


SERIAL 
INPUTS | & 


PARALLEL 
PARALLEL DATA 
DATA INPUTS 


OUTPUTS 


zo 7nmooo >P 


SERIAL 
INPUT 


a) 


SHIFT/ LOAD 


CLOCK 
CLOCK 
INHIBIT 


SERIAL 
OATA 

OUTPUT DATA pate 
PARALLEL INPUTS UTPUTS 
DATA 
INPUTS 


CLOCK 


nxranmooio PY 


SERIAL 

DATA A DATA [er 

INPUT ENABLES |62 

SERIAL / LOAD CLEAR 

CLOCK INH OUTPUT M 
ENABLES |wn 

CLOCK 


CLEAR 


Vcc = Pin 16 
GND = Pin 8 
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SELECTION GUIDE 


REGISTER (Continued) 
HC195 


— 


SERIAL 
DATA 
INPUTS 


x 


PARALLEL PARALLEL 
DATA 
OUTPUT 


PARALLEL 
DATA 


PARALLEL 
OUTPUTS 


DATA 
INPUTS 


oOo OO @ Pp 


SERIAL 
a a 


SHIF T/ LOAD 
CLEAR 


MOO E 
CONTPOL 


QA/A QA/A 


SERIAL | SL QB/B . serial | SL Q8/B 
wet Oe: SR ac/c 


INPUTS | SR ac/c INPUTS 
QO/D} PARALLEL DATA PORTS QO/D} PARALLEL DATA PORT 
(INPUTS / OUTPUTS) 


oes e| (INPUTS/ OUTPUTS) ace 
QF/F QF/F 


QG/G QG/G 
QH/H QH/H 


OA =| SERIAL DATA OA | SERIAL DATA 
on {| OUTPUTS OH | OUTPUTS 


MODE MODE 
SELECT | 1 SELECT | sy 


OUTPUT OUTPUT 
ENABLE ENABLE 


SERIAL SERIAL 

DATA SER DATA SER 
INPUT INPUT 

SHIFT | sek SHIFT | 
CLOCK CLOCK SCK 
PARALLEL 
DATA 
INPUT 


LATCH RCK PARALLEL LATCH RCK 
DATA 


CLOCK CLOCK 


OUTPUT 


SERIAL 
DATA 
OUTPUT 


SERIAL 
DATA 
OUTPUT 


~xXrO nn moo Dw p 


[2) 
x 


SCLEAR SCLEAR 


OUTPUT} © eee 
ENABLE SLOAD 
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SELECTION GUIDE 


REGISTER (Continued) 


HC4094 


SERIAL IN 


DATA 

INPUTS OUTPUTS 
3 PARALLEL 

OUTPUT 


READ 
SELECT 


CASC ADE 
OUTPUT 


WRITE STROBE 
READ 


casi 


OUTPUT 
ENase OF 
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SELECTION GUIDE 


COUNTERS 


Functional | Functional | Suggested 

Equivalent | Equivalent | Alternative | Package 
LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 


Type 
Number 
M54/74 


HC191 
HC192 
HC193 
HC292 
HC294 
HC7292 
HC7294 


HC390 
HC393 
HC590 


HC697 
HC698 
HC699 
HC4017 
HC4020 


HC4022 
HC4024 
HC4040 
HC4060 


Sync. Decade Counter with Async. Clear 
Sync. Binary Counter with Async. Clear 
Sync. Decade Counter with Sync. Clear 
Sync. Binary Counter with Sync. Clear 
BCD Up/Down Counter Sync. 


4 Bit Binary Up/Down Counter Sync. 
Sync. Up/Down Decade Counter 
Sync. Up/Down Binary Counter 
Programmable Divider/Timer 
Programmable Divider/Timer 
Programmable Divider/Timer 
Programamble Divider/Timer 


Dual Decade Counter 
Dual Binary Counter 
8 Bit Binary Counter Register (3-State) 


Decade Counter Register (3-State) 
4 Bit Binary Counter Register (3-State) 
Decade Counter Register (3-State) 
4 Bit Binary Counter Register (3-State) 
U/D Decade Counter Register (3-State) 


U/D 4-Bit Binary Counter/Register (3-State) 
U/D Decade Counter Register (3-State) 
U/D 4-Bit Binary Counter/Register (3-State) 
Decade Counter/Divider 

14-Stage Binary Counter 


Octal Counter/Divider 

7-Stage Binary Counter 

12-Stage Binary Counter 

14-Stage Binary Counter/Oscillator 


40160B 
40161B 
40162B 
40163B 
4510B 


4516B 
40192B 
40193B 


16 
16 
16 
16 
16 


HC40102 | Dual BCD Programmable Down Counter 


HC40103 | 8 Bit Binary Prog. Down Counter 
HC4518 Dual Decade Counter 
HC4520 Dual 4 Bit Binary Counter 


HC160/HC162 
HC161/HC163 


BCD 


DATA 
DATA INPUTS 
INPUTS 


CLOCK 


CLEAR 
LOAD 


COUNT ENABLE P 
ENABLES] ENABLE T 


ISA SGS-THOMSON 
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40103B 
4518B 
4520B 


BCO 
OUTPUTS 


MAX/MIN OUT 
RIPPLE CLOCK OUT 


Pin 16 
Pin 8 


SELECTION GUIDE 


COUNTERS (Continued) 


Qa 
4-BIT 

QB | BINARY eco 

oc | OUTPUTS 


QA 


QB}; BCO 
OUTPUTS 


4-BIT 
BINARY 
DATA DATA 
INPUTS INPUTS 


on wD > 
oo a > 


ao! 


MAX/MIN OUT COUNT UP CARRY OUTPUT 
RIPPLE CLOCK OU" COUNT DOWN BORROW OUTPUT 


Qo 


S~ 7433 


HC292/HC7292 


- QA 
4-BIT 
QB | BINARY 
ac | OUTPUTS 


4-BIT 
BINARY 
DATA 


INPUTS 


OooaDM YF 


a 


12 
COUNT UP —— CARRY OUTPUT 


1 
COUNT DOWN 3 BORROW OUTPUT 


Vcc Pin 16 
GND = Pin8 
NC = Pins 9, 12 


HC294/HC7294 


-2 
P COUNTER 

DATA 

INPUTS 


DATA 


; -5 
OUTPUT é COUNTER 


Vec = Pin 16 
GND = Pin8 
NC = Pins 6, 9, 10, 12, 13 
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SELECTION GUIDE 


COUNTERS (Continued) 


CLEAR Jee 7, 
INPUT {ecuR 


CCK 


couNT {ecKEN 


ENABLE 


BINARY 
BINARY OUTPUTS 
COUNTER 


=-7| RIPPLE CARRY 
RCO! Surpur 


CLOCK RCK 


QUTPUT GS 
ENABLE 


BCD 4 BIT 
DATA OUTPUTS DATA BINARY 
INPUTS INPUTS OUTPUTS 


ENABLE ENABLE 
INPUTS RIPPLE INPUTS RIPPLE 
RCO ;¢ CARRY RCO ;/ CARRY 


CLOCK OUT CLOCK OUT 
INPUTS INPUTS 


CLEAR CLEAR 
INPUTS Re INPUTS 


OUTPUT 


OUTPUT 
ENABLE 


ENABLE 


BCD 4 BIT 
DATA OUTPUTS DATA ene 
INPUTS Cc INPUTS UTPUTS 


ENABLE ENABLE 


INPUTS RIPPLE INPUTS RIPPLE 


RCO; CARRY RCO? CARRY 


CLOCK OUT CLOCK OUT 
INPUTS INPUTS 


peyraecacty 1 
CLEAR CLEAR 
INPUTS lactR INPUTS 


OUTPUT G OUTPUT 
ENABLE ENABLE 
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SELECTION GUIDE 


COUNTERS (Continued) 


rev QA 

BCO 4 BIT 
DATA QB | OUTPUTS OB } BINARY 
INPUTS ac ac | OUTPUTS 


aod QD 


ENABLE ENABLE 
INPUTS 19 | eae INPUTS 


—___ | RIPPLE 
RCO 


CARRY cO ¢ CARRY 
CLOCK OUT CLOCK OUT 
INPUTS INPUTS 


uIP u/P 
DOWN DOWN 


CLEAR CLEAR 
INPUT INPUT 


OUTPUT OUTPUT 
ENABLE ENABLE 


QA 


ap | 8cO 4 BIT 
OUTPUTS BINARY 
ac OUTPUTS 


Qo 


INPUTS | 


ae RIPPLE INPUTS RIPPLE 


CARRY RCO? CARRY 
OUT CLOCK OUT 
INPUTS 


OUTPUT 1G l : OUTPUT 
ENAQLE ENABLE 


HC4017 HC4020 


ao 
Qi 
Q2 
Q3 


CLOCK Q4] DECADE 

gs| OUTPUTS 8 
CLOCK 5 OUTPUTS 
ENABLE Qé 

Q7 


Q6 
ag 


CARRY OUT 


Vcc 
GND = 
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SELECTION GUIDE 


COUNTERS (Continued) 


HC4022 


3 
: OUTPUTS 


CLOCK CE 13 


Pin 16 
GND = Pin8 
NC = Pins 6, 9 


HC4040 


HC40102 


OECADE 
OUTPUTS 


CARRY OUT 
ZERO DETECT 


CONTROL 
INPUTS 


HC4024 


HC4060 


HC40103 


BINARY 
OUTPUTS 


CARRY OUT 


CO7z0} ZERO DETECT 


CONTROL 
INPUTS 


OT OM On 
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SELECTION GUIDE SELECTION GUIDE 


COUNTERS (Continued) 


HC4518 HC4520 


1 1 
1 CLOCK 1 CLOCK 
cD 4-BIT BINARY 
, OUTPUT 
2 
1ENABLE TENABLE weno 


1 CLEAR 


1 CLEAR 


9 
2 CLOCK 2 CLOCK 4-BIT BINARY 
i output 
2eNaBLe —2 ° ZENABLE i 


2 CLEAR 


2 CLEAR 
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SELECTION GUIDE 


MULTIPLEXER 


Functional | Functional | Suggested 

Equivalent | Equivalent | Alternative 
LSTTL LS 54/74 
54/74 


8-Channel Multiplexer 

Dual 4-Channel Multiplexer 

Quad 2-Channel Multiplexer 
Quad 2-Channel Multiplexer (Inv.) 
8-Channel Multiplexer (3-State) 


Dual 4-Channel Multiplexer (3-State) 
Quad 2-Channel Multiplexer (3-State) 

Quad 2-Channel Multiplexer (3-State/Inv.) 

Quad 2-Channel Multiplexer Register 

8-Channel Multiplexer/Register (3-State) 


HC356 8-Channel Multiplexer/Register (3-State) LS356 
HC4066 Quad Bilateral Switch 4066B 


1 
apDReESS JA 
INPUTS |p 


1co0 
OATA 1c1 
WORD 
INPUTS | 1C2 
DATA 13 
OUTPUTS 
OUTPUT ~~ 
enaste 16 


2co 
OATA 
worRD 2C1 
INPUTS |2C2 
2¢c3 


STROBE ENABLE 26 


DATA-WORD 
A INPUTS 


DATA 
OUTPUTS 


DATA-WORD 
B INPUTS 


OATA 
SELECT setect } 8 
c 


oTRUEE STROBE 


SGS- 
mn S| A tre acct 


SELECTION GUIDE 


MULTIPLEXER (Continued) 


HC257 (Non Inverting Outputs) 
HC258 (inverting Outputs) 


aooress |4 
INPUTS 
1cO0 


OaTa | 1¢1 DATA-WOROD 


w 
INPUTS | 1€2 A INPUTS 1V 


2v DATA 
3y{ OUTPUTS 


DATA-WORD 
B INPUTS 


INPUTS | 2C2 
2C3 
SELECT 


ENaBLe 76 OUTPUT o¢- 
OE 
ENABLE 


OATA . SSTATE 

INPUTS A 
DATA-WORD w [OUTPUTS 
2 INPUTS 


Data 
ENABLE 


DATA- WORD 
1 INPUTS 


ADORESS 
LATCH 


ADDRESS — 
LaTCH 
ENABLE 

G1 
OUTPUT 


ENABLES | 62 
G3 


HC4066 


Vv 1 
S 3-STATE 1C ON/ OFF CONTROL 
OATA 6 BIT OUTPUT 


INPUTS 
. aha 
2¢ ON/OFF CONTROL —= 


DATA 
ENABLE 


ADORESS 
INPUTS 


ADDRESS 
LaTCH 
ENABLE 


G1 
OUTPUT =r 4C ON/OFF CONTROL 
ENABLES | 62 


G3 


12 


= Pin 14 
GND = Pin7 
11/0: 21/0: 31/0: 41/0 = Analog Inputs/Outputs 
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SELECTION GUIDE 


COMPARATORS 


Type Functional | Functional | Suggested 
vumnber Equivalent | Equivalent | Alternative | Package 
M54/74 LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 


HC85 4-Bit Magnitude Comparator LS85 4063B/4585B 
HC688 8-Bit Equality Comparator LS688 


DATA 
WORD 


Pp 
INPUTS 


A> Bout 
A = Boyt } COMPARISON 
OUTPUTS 


A< Bout 


DATA 
WORD 


INPUTS 


S-7324 


Vcc = Pin 20 
GND = Pin 10 


ADDER 


Functional | Functional | Suggested 


Type 


Number Equivalent | Equivalent | Alternative | Package 
M54/74 LSTTL CMOS LS 54/74 DIP 
94/74 4000B 4000B 


HC283__ | 4-Bit Binary Full-Adder Ls283. | =| 4008 


BINARY 
ADDEND 
A A =1 
= 2] BINARY 
SUM 
= 3 OUTPUTS 
> 


BINARY 
ADDEND 
8 


CARRY IN CARRY OUT 


S¢S- 
IST aS THOMSON 
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SELECTION GUIDE 


ALU 


Tvpe Functional | Functional | Suggested 
ia ee Equivalent | Equivalent | Alternative | Package 
M54/74 LSTTL CMOS LS 54/74 DIP 
54/74 4000B 4000B 


HC 181 Arithmetic Logic Unit LS181 40181B 24 
HC 182 Look Ahead Carry Generator LS182 40182B 16 


FO 
F1 | FUNCTION 


F2 OUTPUTS 


CARRY = (CARRY 
PROPAGATE P PROPAGATE 
INPUTS OUTPUT) 


CARRY CARRY 
GENERATE GENER STE 
INPUTS OUTPUT) 
+x 
ANTICIPATE 
CARRY 
OPERATION ed 
SELECT 
INPUTS 


PARITY TREE 


Type Functional | Functional | Suggested 
Number Equivalent | Equivalent | Alternative 
M54/74 LSTTL CMOS LS 54/74 


54/74 4000B 4000B 


[Ho280 [Sit Parity Generator / Checker = ~seao | ——~—S«dY aoe |e 


= EVEN PARITY] parity 
= 000 parity | OUTPUTS 


WORD 
INPUTS 


-ra7namoowown p 


Vcc Pin 14 
GND = Pin 7 
NC = Pin3 
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GENERAL AND APPLICATION INFORMATION 


INTRODUCING HS-C2 MOS 


The rapid advances recently made in silicon-gate 
CMOS technology have lead to the introduction of 
a logic family that sets new and much higher stan- 
dards of performance. 

This family called HS-C2MOS* , exhibits a great- 
ly improved speed/product performance when com- 
pared with other existing logic families and allows 
greater flexibility in both system design and con- 
figuration. 

The HS-C2MOS family is pin compatible with in- 
dustry standard LSTTL and many of the CMOS 
4000B types. It does, however, have considerable 
advantages over both LSTTL and earlier genera- 
tion CMOS in terms of power consumption, speed, 
noise immunity and supply voltage range. 

This new family of high performance devices is be- 
ing jointly developed and manufactured by ST and 
Toshiba who between them have many years of 
production and marketing expertise in the field of 
CMOS logic. The synergism of two major manufac- 
turers will ensure the rapid introduction of the fa- 
mily into the market place and will guarantee its 
continuity, and continuing development. 
HS-C2MOS will offer to the user a cost-effective 
and high performance solution to an ever increas- 
ing number of applications and open up the way 
to truly light weight field portable instruments and 
advanced systems. 


High Speed 
The HS-C2MOS logic family has been designed to 
match or better the dynamic characteristics of 


Fig. 1 - Operating Frequency 


J-K FLIP-FLOP C; = 15pF 
MAX (MHz) 


ALSTTL HS-CMOS LSTTL CMOSB 


LSTTL thus giving a high performance family which 
can be used wherever high speed as well as low 
power consumption is important. (See Fig. 3) 
Propagation delays for the new family are around 
ten times lower than those for metal-gate CMOS 
devices and in the order of five times lower than 
earlier silicon-gate devices. 


Fig. 2 - Propagation Delay Time vs. Load Capacitance 


i ey Eee 
eee Me WM Me eu alate 2c 
Pe Sass ee eal eal SA ser fe 
EEE eae 

|Z 
Ze eee 


120 CL(pF) 


Fig. 3 
CMOS Metal Gate 


OXIDE METAL GATE METAL 


POLY S. GATE 
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GENERAL AND APPLICATION INFORMATION 


Low Power 

For every reduction in system power there comes 
a corresponding reduction in system costs. Smal- 
ler, lighter power supplies can be used, heatsinks 
can be eliminated or drastically reduced in size, 
forced air cooling can often be dispensed with and 
more devices can be included on a single board. 
All this translates into better utilization of printed 
circuit board real-estate and a bottom line that 
reads ‘‘lower costs’’. 

CMOS has an enormous and well established ad- 
vantage over LSTTL in terms of power consump- 
tion. Typical quiescent dissipation per gate for 
CMOS is in the order of 10 nW whilst for LSTTL 
a typical value is up around the 8 mW mark. At a 
system level too the HS-C2MOS family offers a po- 
wer reduction of more than 100 times when com- 
pared with LSTTL. 


Fig. 5 - Sistem Power Dissipation 


P typ.(W) 


HS-CMOS 


Fig. 4 - Current Dissipation vs. Operating Frequency 


PT Uf rausiasll] | [| 
Coe rt 


aie tie ae 
CCI Zr 
a 


nai Vec=8¥ 
Ci= —— 


10M 
OPERATING FREQUENCY (Hz) 


- 
z 
it) 
a 
a 
2 
Y 
> 
= 
a 
a 
2 
v2) 
x 
W 
g 


Cmoss 


40 GATES /30 FF/30MSI Fopr (100 KHz) 


Wide Fanout 

The output driving capabilities of LSTTL have been 
matched by the HS-C@MOS family. Each device is 
able to sink or source up to 4 mA, in other words 
they can drive up to 10 LSTTL loads. Buffers and 
bus drivers have increased performance and can 
in fact drive up to 15 LSTTL loads. This has been 
achieved while maintaining the low input current, 
which is characteristic of CMOS, and without sa- 
crificing either speed or noise immunity. 
Furthermore the design of the HS-C2MOS devices 
has resulted in equal rise and fall times which re- 
sults in easier design and allows optimum speed 
and AC performance to be obtained. 


FANOUT FROM HS-C2MOS TO CMOSB, 
LSTTL, TTL, STLL, ASLTTL 


Nee LSTTL STLL |ALSTTL 
54/74HC 
“ penfoam] fe fal 


Bus driver 


ky7, S&S, THOMSON 


48 


x 
oO 
-— 


[eq 
< 
=) 
z 
<— 
— 
WV) 
O 
= 
a 
uj 
cs 
ue 
2 
c 
a) 


~ 
(ee) 
oO 
x 


GENERAL AND APPLICATION INFORMATION 


High Noise Immunity 

In many applications high immunity to noise is of 
particular importance. This is why CMOS, with its 
characteristic high noise immunity, is already to be 
found in many computer peripherals, industrial cir- 
cuits, telecommunications applications, and numer- 
ous other applications in high noise level 
environments. The LOW level and HIGH level noise 
immunity of the HS-C2MOS family is better than 
28% in both cases. This is notably better than for 
LSTTL where the margins are only 8% of Vcc at 
LOW level and 14% of Vcc at HIGH level. These 
figures assume a Vcc of 5 V, at higher voltages 
the superiority of HS-C2MOS becomes even more 
apparent. 


Fig. 8 - Supply Voltage Range 


Yec 


SL4I7L4HC = S4/74HCT 


Input Output Protection 

The HS-C2MOS, in addition to improved perfor- 
mance and power consumption, also features im- 
proved input protection. This has been achieved 
by employing poly-silicon as a resistor structure at 
all inputs. The resistor slows down the fast input 


P diode 


Poly-Si 
Resistor 


N diode 


INPUT PROTECTION CIRCUIT 


INTERNAL CIRCUIT 


Wide Operating Voltage Range 

The HS-C2MOS family devices are all capable of 
working with supply voltages ranging from 2 V up 
to 6 V. This is an important factor when viewed in 
the light of future developments, where the trend 
is towards memories and microprocessors which 
will work with supply voltages lower than 5 V. With 
the HS-C2MOS family it is possible to use less pre- 
cise, and therefore cheaper, power supplies or even 
low voltage batteries. This, coupled with the excep- 
tionally low power consumption, common to the en- 
tire family, opens up the way for a whole new 
generation of light weight, high performance sys- 
tems and instruments. 


$-7523/1 


54/74 LSTTL 


transients generated by electrostatic discharge and 
dissipates some of the associated energy. Although 
these input resistors, in conjunction with the input 
diode, give improved levels of protection, it is still 
advisable to follow the usual CMOS handling 
precautions. 


P diode 


N diode 


OUTPUT PROTECTION CIRCUIT 
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GENERAL AND APPLICATION INFORMATION 


MAIN FEATURES OF THE HS-C2 MOS SERIES 


High Speed Operation LSTTL speed fmax = 60 MHz typical 


Low Power Dissipation Micro Watt Dissipation. 


1 pA SSI 
Quiescent Current Icc= 2 pA FIF ¢ Ta=25°C 
4 »A MSI 
High Output Current Fanout of 10 LSTTL Loads (15 for buffers) 


Symmetrical Output Buffer Equal |loy| and Io. 


High Noise Immunity VaiH=VnNiIL= 28% Vcc (Min.) 


HC Voc= 2to6V 
HCT Voc= 4.5 to 5.5V 


Pin and Function Compatible with Equivalent LSTTL and Some Popular Types of HCC/HCF 4000 series. 
Wide Range of Products. 
Second Source Available. 


Wide Operating Voltage Range (HC) 


ABSOLUTE MAXIMUM RATINGS 


eT 
[Voc | SuepiyVotage—SSC~<“~*‘“*~*~SC“‘t SW 
[i ([ BC input Votage ——=SC~*~“*‘“‘*~*~*~drC OO Veg gw | 
[Vo | ¢ Output votage ——SS~S =O to Ven | 
[tie | BC input Diode Curent ———SSCSC~“~*~“~*~sSC‘“‘i Ym 
[Hoe | B¢ Output Diode Current —S~S ma 
ae ae ma 

°C 


Vcc 
Vi 
Vo 
DC Output Source Sink Current Per Output Pin + 25 (+35 buffer) 
DC Vcc or Ground Current + 50 (+70 buffer) 
fF PD Power Dissipation 500 (*) 
Storage Temperature — 65 to 150 i 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: s 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


m 
m 
m 


RECOMMENDED OPERATING CONDITIONS 


oo oe Se 
Supply Votage (HO) 206 dV 
C 


| Symbol _ 
Operating Temperature ce sotles 
54HC Series ~55 to 125 


2V 0 to 1000 
Vec 3 4.5V Oto 500 
6 V 


Input Rise and Fall Time 


Oto 400 
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GENERAL AND APPLICATION INFORMATION 


COMPARISON OF LOGIC FAMILIES 


ea 
oa Power Dissipation ees pel acl 
Yt Nis Mars aes 
itt om omen a 
Operating Voltage Range Po greene ers 4.75 to 5.25 V 


Propagation Delay Time 
Gate (CL = 15 pF) 
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GENERAL AND APPLICATION INFORMATION 


THE HS-C2MOS PROCESS 


1. The Si-Gate Process 

The M74HCXXX/54HCXXX family achieves its high 
speed operation, by means of an advance high per- 
formance Si-Gate process. 

The advantages of Si-Gate versus metal gate 
CMOS are already well known and described. Here 
is a brief summary. 


- The process uses self aligned source and drain 
diffusions which have the advantage of reducing 
gate to source and gate to drain overlap 
capacitance. This, in turn, reduces the Miller 
Capacitance during the switching of the basic in- 
verter which leads to an increase in speed. 


Better reliability: it has been proved that use of 
a silicon electrode as a gate of a MOS transistor 
gives better threshold voltage stability and there- 
fore a more reliable basic structure under voltage 
stress. 


Recessed oxide isolation allows a thicker field ox- 
ide and therefore lower unit capacitance between 
interconnection and the grounded substrate. A 
decrease in the parasitic capacitance is therefore 
obtained and speed performance is improved. 


2. The Scaling Theory 

Despite its advantages, the use of a Si-Gate 
process instead of metal gate of equal dimensions 
is not sufficient to achieve speed performance com- 
parable with LPS logic families. 

Therfore a high performance Si-Gate process has 
been developed based on the ‘Scaling theory’’. 
The scaling theory of the physical dimensions of 
the transistor was developed originally by IBM 
(Dennard ed al.) in 1974. 

Scaling is the step which has contributed most to 
the outstanding improvement in perfomance ob- 
tained by the MOS technologies in the last decade. 
This theory predicts that if the physical dimensions 
of a MOS transistor and the power supply voltage 
values are decreased by a constant factor K, and 
all the substrate doping levels are increased by the 
same factor, the DC characteristics of the transis- 
tor remain unchanged. 

The advantages of such an approach are quite 
straight forward 

- the chip size is reduced by a factor K? 

- the delay times are reduced by a factor K2 


The Scaling theory is easy to explain, but it is much 
more difficult to obtain in a production enviroment 
because the progressive reduction of the physical 
dimensions put severe constaints on the type of 
equipment and on the spreads allowed in produc- 
tion control. 


The recent improvement obtained by equipment 
manufactures in the field of photolithography and 
dry etching has been used extensively by ST to ob- 
tain a stable, reproducible production process, 
which is used in the production of all the devices 
in this new family. 


3. The HS-C2MOS Process 

The following is a simplified description of the 
HS-C2MOS process. 

After initial oxidation of the starting material, which 
is N-type, windows are defined in the photoresist 
material and the initial oxide is removed (fig. 1). 
An implantation step is then performed (fig. 2) and 
after photoresist removal a diffusion step is carried 
out to define the P-well areas (fig. 3). 


Fig. 1 - Starting N-type with Windows in Oxide 
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Fig. 2 - P-Well Boron Implantation 
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Fig. 3 - P-Well Boron Redistribution 
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GENERAL AND APPLICATION INFORMATION 


Fig. 4 - SigNq4 Deposition 510; 
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Fig. 5 - Definition of Transistor Area 
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Fig. 6 - P Implantation (Boron) 
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A-Silicon nitride layer is deposited on all the surface 
of the wafer (fig. 4) and by a masking step all the 
active areas (source, drain, gate) of both P-channel 
and N-channel transistors are defined (fig. 5). 
The field threshold values are controlled by suc- 
cessive implantation steps both on the P-well sur- 
face (fig. 6) and substrate area (fig. 7). 

After these steps the field oxide is grown (fig. 8). 
During the recessed oxidation step the diffusion of 
previous implanted dopants is effected. 

After Gate oxidation, threshold voltage control of 
both the P-channel and the N-channel transistor 
is carried out using two successive masking steps. 
During these operations surface concentration of 
the gate areas is obtained to optimize the threshold 
voltage values against input noise and propagation 
delay time. 

A crystalline silicon layer is deposited on all the sur- 
face of the wafer and then masked and etched to 
define the gates of all the transistors. (fig. 9). 
Source and drain predeposition and diffusion of the 
N-channel transistors is the next step (fig. 10). The 
source and drain of the P-channel transistors are 
made, with an additional implantation step (fig. 11). 


Contacts are defined and etched (fig. 12), an in- 
terconnection layer (metallization) is defined to in- 
terconnect all the active elements in the integrated 
Circuits (fig. 13a, b). 


Fig. 7 - N Implantation Phospherais 
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Fig. 8 - Field Oxidation 
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Fig. 9 - Si Poly Gate Definition 
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Fig. 10 - N+ Predeposition and Diffusion 
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GENERAL AND APPLICATION INFORMATION 


Fig. 11 - P+ Predeposition and Diffusion 
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Fig. 12 - Al-Si Deposition taj.gj= 7000A 
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Fig. 13a - Metal Interconnection 
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Fig. 13b - Metal Interconnection Definition 
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Double Layer Glass Passivation 


SGS-THOMSON HSCMOS family uses a double 
layer P-VAPOX and SI3N, passivation that gives 
improved protection to die encapsulated in plastic 
packages. 


Process Description 


The process consists of a two layer film of P-Vapox 
(phosphorus doped silicon oxide) and SiN, (sili- 
con nitride), obtained by two different masking and 
etching steps to avoid defects caused by lack of 
dielectric integrity. 

The process gives good metal step coverage 
together with PECVD (Plasma Enhanced Chemi- 
cal Vapox Deposition) to avoid cracking near me- 
tal edge and possible hillocks defects. 

The double layer enables us, by means of an ap- 
propriate oversize, either at the boundaries of the 
die side or at the bonding pad side, to ensure full 
sealing of the underlying P-Vapox layer. 

This prevents the layer from being exposed to 
moisture coming from the package. Thus the prob- 
ability of metal corrosion on the bonding pad due 
to phosphoric acid is drastically reduced. 

As a result the die is provided with a very good hu- 
midity immunity. 


PROCESS FLOW 


(After metal maks) 


P-VAPOX DEPOSITION WITH 4% 
PHOSPHORUS CONCENTRATION 
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SILICON NITRIDE 
DEPOSITION 
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GENERAL AND APPLICATION INFORMATION 


Fig. 14a - Typical Microsection of an HSCMOS Device 
with Nitride Passivation 


Fig. 14b - Section Along the Scribing line of an 
HSCMOS Device. 
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4. Summary 

The scaling of the physical transistors combined 
with the Si-Gate process allows an outstanding im- 
provement in the performace of the active elements 
and a drastic reduction of the parasitic 
capacitances. 

Circuit performance at HSC2MOS is comparable 
with LPS devices as shown in the following graph 


(fig. 15). 


Fig. 15 - Propagation delay vs. load Capacitance for 
3-Input NAND Gate 
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GENERAL AND APPLICATION INFORMATION 


INTERFACING TO HS-C2MOS LOGIC 


In many applications it will be necessary to inter- 
face HC series logic devices with types from other 
logic families. Two main cases can easily be iden- 
tified according to whether the supply voltage of 
the devices to be interfaced is different or not. 
Where separate supplies are involved a logic lev- 
el translator may be required. In most other cases 
only a very simple circuit, if any at all, will be re- 
quired. 


M54/74HC Driven by TTL 


When interfacing TTL with HC devices using a 
common power supply of 4.5 to 5.5V, the guaran- 
teed output-high voltage from TTL is only 2.4V. This 
is of course lower than the minimum input-high vol- 
tage for M54/74HC devices (see fig. 1). 
Overcoming this problem is simply a matter of us- 
ing an external pull-up resistor, Rp, which is the 
same as the resistor used for open collector out- 
put TTL. (See fig. 2). 

Table 1 shows maximum and minimum values of 
Rp for various TTL families. When LSTTL is the 
driving logic, the value of Rp can be found using 
the graph shown in fig. 3. 

Obviously the output-low level (0.8V) falls well wi- 
thin HC acceptable limits. 

With HC devices supplied at more than 3V, the TTL 
minimum high voltage of 2.4V is enough to guaran- 
tee the logic 1 input. 


TABLE 1 


Logic1 
output 


Vou (min) 


VoL (max) 


Logic 0 
output 


M54/74HCT Driven by TTL 


These devices, while retaining the intrinsic advan- 
tages of HS-C2MOS technology, allow direct inter- 
facing with TTL devices. 


Fig. 2 
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GENERAL AND APPLICATION INFORMATION 


TTL Driven by M54/74HC 


Given that HC devices have output-high levels 
close to Vcc and output-low levels close to OV, it 
is obvious that there are no difficulties in driving 
TTL devices which require 2V minimum input to 
guarantee a high level and 0.8V maximum input 
to guarantee a low level. Straightforward connec- 
tion is therefore possible as is shown in fig. 4. 
The output drive capability for M54/74HC devices 
is shown in table 2. This translates into a fan-out 
of 2 for TTL devices and 10 for LSTTL devices. In 
the case of bus drivers the fan-out is increased to 
15 LSTTL loads. 


TABLE 2 


loH (VoH= 4.6V.) 
lo. (VoL= 0.4V.) 


lid (Vin= 5.25V.) 
lit Vit= 0.4V.) 


HS-C2MOS 
EQUIVALENT 
FAN-OUTS 


Interfacing: M54/74HC with NMOS/HMOS 


The introduction of fast logic in C-MOS technolo- 
gy will allow the replacement of many bipolar 
devices currently used to support the majority of 
NMOS and HMOS LSI devices. 

A pull-up resistor is required when HC devices are 
being driven from NMOS/HMOS devices since the 
minimum output-high level from NMOS/HMOS is 
only 2.4V and the minimum Vy to HC devices is 
3.4V. (iF. Voc = 5V). Direct connection is possible 
when HC devices are driving NUOS/HMOS devices. 
fn example of an HC/NMOS system is shown in 
ig. 5. 


M54/74HC Interfaced with CMOS LSI 


Little need be said on this type of interface since 
both types of device can be supplied by the same 
voltage and have equivalent logic levels. Direct con- 
nection is therefore possible. An example of an 
HC/CMOS LSI system is shown in fig. 6. 


—4mA 
4mA 
40unA max 20nA max 
—1.6mA max —0.4mA max 


Fig. 4 
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M54/74HC Interfaced with Standard CMOS 8B 


When HC devices are to be connected to CMOSB 
devices, the level of supply voltage has to be taken 
into consideration. If the CMOSB supply is between 
3 and 6 volts, direct interfacing is possible in both 
directions. When the supply is outside the HC 
range, level translators may be required. Fig. 7 
shows possible connection configurations. 


Interfacing HS-C MOS to ECL 


Two of the many possible ways of interfacing be- 
tween High Speed Logic and ECL logic are shown 
in fig. 8. In the first case level translators are used, 
while in the second case the HC logic is supplied 
by connecting Vcc to zero and the ground connec- 
tion to —5.2V. 


Fig. 7 


6 to 18V 


LEVEL 
TRANSLATOR 
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Fig. 9 


P diode 


Poly-Si 
Resistor 


N diode 


INPUT PROTECTION CIRCUIT 


INTERNAL CIRCUIT 


Unused inputs 


Unused Inputs should be connected either to 
+ Vcc via a limiting resistor of between 100K and 
1MO or directly to ground, depending on their logic 
function. 


Handling Precautions 


In addition to its high performance, HS-C2MOS 
has improved input and output protection against 
electrostatic discharge and voltage transients. A 
poly-silicon resistor on the input is connected to two 
reverse biased diodes. Two reverse biased diodes 
are also included on the output as shown in fig. 9. 
The resistance limits input transients which are 
then eliminated by the two diodes. The two diodes 
on the output carry out the same function. 
Although HS-C2 MOS includes improved protec- 
tion it is still recommended that all the standard 
precautions for MOS devices are observed. 


Fig. 8 
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| DATASHEETS 


AY 4, trenottsorecnnes 


= HIGH SPEED 
tpp = 8 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta =25°C 

mw HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vec (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


@ PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS00 


= SYMMETRICAL OUTPUT IMPEDANCE 
\lon| =loL = 4mA (MIN) 


DESCRIPTION 


The M54/74HCOO0 is a high speed CMOS QUAD 
2-INPUT NAND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. The internal circuit is com- 
posed of 3 stages including buffer output, which 
enabies high noise immunity and stable output. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


M54HCO00 
M74HCO0O0 


QUAD 2-INPUT NAND GATE 


Bt F1 
Plastic Package Ceramic Frit Seal Package 


ae met 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCOO F1 M74HCOO C1 
M74HCOO B1N M74HCOO M1 
M74HCOO F1 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


M54/74HCO00 


CIRCUIT SCHEMATIC (Per Gate) 


S - 10202 


ABSOLUTE MAXIMUM RATINGS 


[—Symbot__ [Parameter Si Value [Unt 
a Sa 
ae 
ae 


[Tag | Storage Temperature ——SSC=~“‘*‘“‘*~*~‘irC‘ Cdn 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


 Symbot 
Voc | SuppyVvotage —SC~=“*‘“~*~‘~sCSC“‘(CSNC#WOSOSOSC~*# 
[vi [input Votage —SSCSC~*~*~*‘iSSCSC“C*‘t Neg 


Output Voltage 


74HC Series —40 to 85 
mperallng remberature 5S4HC Series — 55 to 125 
a oe oe oe 


Oto 500 
Oto 400 
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Input Rise and Fall Time 


M54/74HCO0O0 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. : : a 1.9 
Voltage : 4.4 
: 5.9 


5.9 
—4.0 mA | 4.18 4.10 
—5.2 mA | 5.68 5.60 


Low Level Output 
Voltage 


Input Leakage 
Current 
Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t,; =ts=6ns) 


54HC and 74HC 
Parameter 


a ee ee ee 

We nae ANE IO OCIS 
tTHL 

lms A A 
tPHL 


3/4 
65 . 
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M54/74HCOO 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t,=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


[Gn _| input Capacitance ro f= [of 0 for 


Cpp (*) | Power a pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 
Icc(opr) = Cpp * Vcc ' fin + lcc/6 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


S - 10204 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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ee 


, SGS-THOMSON M54HCO02 
AYA. wicnosuecrmomes ss M7402 


QUAD 2-INPUT NOR GATE 


= HIGH SPEED 
tpp = 8 ns (TYP.) at Vocc= 5V 


m LOW POWER DISSIPATION 


loc = 1 nA (MAX,) at Ta=25°C Sr . f wrt “ 
1 
= HIGH NOISE IMMUNITY : a 


VnIH = VNIL= 28% Voc (MIN.) 


B1 F1 

mw OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS oe 

= SYMMETRICAL OUTPUT IMPEDANCE ae mg 
llon| = lo. = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS M1 C1 
tpLH = tPHL Micro Package Plastic Chip Carrier 

m WIDE OPERATING VOLTAGE RANGE MeMiaees Eyer ga COR 
Vcc (OPR) = 2V to 6V M74HCO2 B1N M74HCO2 M1 

= PIN AND FUNCTION COMPATIBLE M74HC02 F1 


WITH 54/74LS02 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HCO02 is a high speed CMOS QUAD 
2-INPUT NOR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


October 1988 1/4 
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M54/74HCO02 


CIRCUIT SCHEMATIC (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


ee em ee 
pe et 
ian ae 
Co 
166 oF fon 


| Pps Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter 


: 74HC Series -—40to 85 , 
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Input Rise and Fall Time 


M54/74HC02 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, CL=15pF, Input t, = ts=6ns) 


54HC and 74HC 
dace | typ. 
| omin. =] oTyp | Mo. 


1B steel A DE CINE F-3 

tTHL 

Pe ee 
tPHL 
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M54/74HCO02 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts = 6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


eas et Carine] | 


Cpp (*) | Power Dissipation oe ae 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation 


Icc (Opr) =Cpp-Vcc’fin + Icc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10191 


TEST CIRCUIT Icc (Opr.) 


$-10192 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC03 
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QUAD 2-INPUT OPEN DRAIN NAND GATE 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX,) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VniH = VnIL = 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loc = 4 mA (MIN.) 


ws BALANCED PROPAGATION DELAYS 
tPLH = ‘PHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS03 


DESCRIPTION 


The M54/74HCO3 is a high speed CMOS QUAD 
2 -INPUT OPEN DRAIN NAND GATE fabricated 
in silicon gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 


The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. This device can, with an 
external pull-up resistor, be used in wired AND con- 
figuration. This device can be also used as a led 
driver and in any other application requiring a cur- 
rent sink. All inputs are equipped with protection 
circuits against static discharge and transient ex- 
cess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


INPUT 


October 1988 


1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCO3 F1 M74HCO3 C1 
M74HCO3 B1N M74HCO3- M1 
M74HCO3 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HCO03 


TRUTH TABLE CIRCUIT DIAGRAM 
INPUTS 


P 
PROTECTION 
DIODE 


1,4,9,12 
A 
B 
Voc =Pin 14 
GND = Pin 7 
open-drain outputs 


Z=HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


[symbol | ——~—~=s~éiatrpmeter 

ae ae 
Ee 
ee 


[Taig | Storage Temperature ——OS~C~=~“‘*‘“*~“‘“~*~dSCSC*~‘“C HCY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


Input Voltage 


Output Voltage 


74HC Series 


Operating Temperature 54HC Series 


Input Rise and Fall Time 
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M54/74HC03 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


4.5 
6.0 
Input Leakage 
Current 
loz Output Leakage Vi=Vin Or Vi 
Current Vo=Vcc or GND 
loc Quiescent Supply Vin= Vcc or GND 
Current 


Vin=Vec or GND 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, CL = 15pF, Input tp =ts=6ns Ta = 25°C) 


{TLH Output Transition Time 

tTHL 

tpLz Propagation Delay Time C. = 5pF Rod 
tPZL C. = 15pF ae 


Gay SGS-THOMSON 
\/ A per baat - 


M54/74HC03 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t= 6ns) 


Ta=25°C 
Parameter 54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 


Cin Input Capacitance 


Cout | Output 
Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. 
Average operating current can be obtained from the equation: 


Icc(opr.) = Cpp*Vcc*fin + Icc/4 [per Gate] 


TYPICAL APPLICATIONS 
Wired AND LED Driver with Blanking 


+Voc 


LED ENABLE 


Typical values 
Voc = 5V 

Vp =2V 

Vos =0.4V 
Rp = 120 - 2702 


Ip =10—20mA 


W=Y1 Y2... Yn= A1B1 A2B2... AnBn = Vcc-Vp-Vps 5—2-0.4 
= Saar eee Rp = ———— = ————_—__ = 130 = 260020 
=A1B1+A2B2+ ..AnBn Ip (10-20)10-3 


Ls a ee Ce eee f SGS-THOMS 
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{ SGS-THOMSON M54HC04 
7. MiCROELECTROMCS M74HC04 


HEX INVERTER 


w HIGH SPEED 
tpp = 8 ns (TYP.) at Vcc= 5V 
ms LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta =25°C 
= HIGH NOISE IMMUNITY 


VNIH=VNIL= 28% Vcc (MIN.) 7 


a ee ope” ABILITY Plastic Package § Ceramic Frit Seal Package 
= SYMMETRICAL OUTPUT IMPEDANCE cat ing? 
lon! = loc = 4 mA (MIN.) 
ED M1 C1 
7 ct pene Micro Package Plastic Chip Carrier 
= WIDE OPERATING VOLTAGE RANGE eaueatee REG 
Vcc (OPR) = 2V to 6V M74HCO04 BiN M74HCO04 M1 
= PIN AND FUNCTION COMPATIBLE M74HC04 F1 


WITH 54/74LS04 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC04 is a high speed CMOS HEX IN- 
VERTER fabricated in silicon gate C2@¢MOS techno- 
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which enables high noise im- 
munity and stable output. All inputs are equipped 
with circuits against static discharge and transient 
excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 
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M54/74HC04 


LOGIC DIAGRAM (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


[—symbor [Pavement Vat 
aa 
ie 
ae 
Tee fen 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(") 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Fo a 


: 74HC Series —40 to 85 
pk °1 0 om 


Oto 500 
Oto 400 
a4 CCCC“‘CUC“‘'#4/’“<MKU Ll |_+_=sss) 7 SGS-THOMSON 
a 4, MICROELECTRONICS 


Input Rise and Fall Time 


M54/74HC04 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. : 2.0 
Voltage : ; 4.5 
6.0 

-—4.0 mA 4.31 

—5.2 mA 5.8 


Low Level Output 
Voitage 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, C_=15pF, Input t, = t;= 6ns) 


ry gees eee en 
Parameter 
| min, | Typ, | Max, 
2 ee tt 
tTHL 
tPHL 


kj SGS-THomson — CA 
IF, MICROELECTRONICS 
77 


M54/74HC04 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =ts=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


| Cin | Input Capacitance} _| 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 


Icc(opr) = Cpp‘ Vcc ' fin + lcc/6 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


$- 10207 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


“4 = S6s-THOMSON 
- S/ 4 MICROELECTRONICS 


(, SGS-THOMSON =—sMSGHICTO4 
AY/, wickoruecrmomes M74 TO4 


HEX INVERTER 


= LOW POWER DISSIPATION 


Ioc = 1 pA (MAX.) at Ta = 25°C 
@ HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) sean sl 
1 1 
BIN FA 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


1 
sw SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package 
lon] = loc = 4 mA (MIN.) 


a 
= BALANCED PROPAGATION DELAYS cat mgt 


tPLH = tPHL Mi a 
we PIN AND FUNCTION COMPATIBLE Micro Package Plastic Chip Carrier 
WITH 54/74LS04 ORDERING NUMBERS: 
M54HCT04 F1 M74HCT04 C1 
DESCRIPTION M74HCT04 B1iN M74HCT04 M1 


M74HCT04 F1 


The M54/74HCT04 is a high speed CMOS INVER- 
TER fabricated in silicon gate CCMOS technology. 
It has the same high speed performance of LSTTL 

combined with true CMOS low power consumption. pe ones oe op em) 


The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise im- 
munity and a stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess vol- 
tage. This integrated circuit has input and output 
characteristic that are fully compatible with 54/74 
LSTTL logic families. 


M54HCT/74HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NMOS 
components. They are also plug in replacements 
for LSTTL devices giving a reduction of power con- 
sumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/74HCT04 
LOGIC DIAGRAM 


1 2 
1A —f>o— 1V 
2A — ot 2v 


3A or 39 


8 
4A — 0% av 


Voc = Pin 14 
GND= Pin 7 


S$ 7243 


ABSOLUTE MAXIMUM RATINGS 


a A ae EP 
Poe 
ie 7 
a ae 


Power Dissipation | 500("), | mw” 


Lead Temperature (10 sec) 


TL 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbor [Parameter Value 
es [assed 
Output Voltage 
74HC Series -— 40to 85 3 
Operating Temperature «1c Series —55 to 125 


eae Input Rise and Fall Time Voc =4.5 to 5.5V 0 to 500 | ons 


2/4 : 
wy AA toate 


M54/74HCT04 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter 54HC and 74HC 
Vin High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Additional worst Per Input pin 
case supply Vin =2.4V 
current Other Inputs 
at Vcc or GND 
lo=0 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, C, = 15pF, Input t,=ts=6ns, Ta = 25°C) 


54HC and 74HC 
Parameter 


tTHL 
tPHL 


G7 SGS-THOMSON ee SL: 
S/ A rath teatect = 


M54/74HCT04 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t,=6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


Output Transition 
Time 


4.5 
Propagation Delay 
Time 
Input Capacitance El 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test circuit). 
Average operating current can be obtained by the following equation: Icc(opr.) = Cpp*Vecefin + loc/6 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc¢ (Opr.) 


INPUT WAVEFORM 


6ns 6ns 


a er a? 457 SGS-THOMSON 


MICROELECTRONICS 
82 


AYf, Bieeoeecmontcs 


M54HCU04 
M74HCU04 


HEX INVERTER (SINGLE STAGE) 


a HIGH SPEED 
tpp = 5ns (TYP.) at Voc =5V 


ws LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta = 25°C 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w HIGH NOISE IMMUNITY 
VNIH = VNIL = 10% Vec (MIN.) 


ws WIDE OPERATING VOLTAGE RANGE 
Voc (opr) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS04 


DESCRIPTION 


The M54/74HCU04 is a high speed CMOS HEX IN- 
VERTER (SINGLE STAGE) fabricated in silicon ga- 
te C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

As the internal circuit is composed of a single sta- 
ge inverter, it can be used in crystal oscillators. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


CIRCUIT SCHEMATIC (Per Gate) 


October 1988 


BiN F1 
Plastic Package Ceramic Frit Seal Package 


ea, 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCU04 F1 M74HCU04 M1 
M74HCU04 B1N M74HCU04 C1 
M74HCU04 F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 


1/4 
83 


M54/74HCU04 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Taig [Storage Temperetur—=SCSC~“~*‘“‘*“‘~‘~rSCSC*‘ ww 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW = 65°C derate to 300mW by 10 mW/°C: 65 to 85°C 


DC Output Voltage —0.5 to Voc + 0.5 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | séParameter | Cte Sst 
~ 


; 74HC Series —40 to 85 
Operating Temperature 54HC Series —55 to 125 


Input Rise and Fall Time NO LIMITS | ons | 


2/4 i SGS-THOMSON 
IF, MICROELECTRONICS 
84 


M54/74HCU04 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 55 to125°C 
54HC and 74HC 54HC 
VIH . . 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage —20 pA 
V 


IL 
Vcc or} -—4.0 mA 
GND —5.2mA 


Low Level Output 
Voltage 


Input Leakage 
Current 

Icc | Quiescent Supply 
Current 


4.0 mA 
5.2 mA 


H 7 o°o 
= Nt © 
ro) 
ee 
@®=|1 O@ oon 
oo 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = t¢=6ns) 


j symtct | pane | anand te 
Parameter Comin. | 
BE cinco AO AE EE? 
tTHL 
Propagation Delay Time ae 
tPHL 


Ky SGS-THOMSON ee 


MICROELECTRONICS 
85 


M54/74HCU04 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 


54HC and 74HC 


Output Transition 
Time 


tPHL 


Ten [et Capac] —[ 


Cpp (*) | Power Dissipation Bars 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current is: Iccjopry= Cpp - Voc * fin+!cc 


TEST CIRCUIT Icc (Opr) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


Vout 


i 
>: - ey 
S— 7080/1 t 


4/4 (yz SGS-THOMSON 
ia YF, MICROELECTRONICS 


M SGS-THOMSON M54HC08 
SF, WICROELECTROMICS M74HC08 


QUAD 2-INPUT AND GATE 


mw HIGH SPEED 
tpp = 7 ns (TYP.) at Voc= 5V 
= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta 25°C 


=m HIGH NOISE IMMUNITY ! 
VNIH = VNIL= 28% Voc (MIN.) EP 5 


w OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE cet ting? 
llon| = lo = 4 mA (MIN.) 

M1 C1 

. ee a aaa ae Micro Package Plastic Chip Carrier 

= WIDE OPERATING VOLTAGE RANGE MGeoR Ey REDE 
Vcc (OPR) = 2V to 6V M74HCO8 B1N M74HCO8 M1 

a PIN AND FUNCTION COMPATIBLE M74HCO8 F1 


WITH 54/74LS08 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC0O8 is a high speed CMOS QUAD 
2-INPUT AND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 2 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/74HC08 


CIRCUIT SCHEMATIC (Per Gate) 


S- 10195 


ABSOLUTE MAXIMUM RATINGS 


[symbol [Parameter | Vatu | Unit 
a ae 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | ——sCéPasrameter =| Cate Ss siti 
"Voc [Suppiyvotags —SSCSC*~“~‘“S*“‘“‘S™CRt™OOCC*dSC 
A 2 
a 2 


V 
V 
Output Voltage 0 to Vcc V 
74HC Series —-40to 85 
Operating Temperature 54HC Series _55 to 125 °C 
2V 0 to 1000 
Vec 3 4.5V 0 to 500 
6 V Oto 400 


a a ee ee G7 SGSs- 
i \/ A sitet ea te 


Input Rise and Fall Time 


M54/74HC08 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 
| min. | Typ. | Max. | Min. | Max. | Min. | Max. 
1.5 15 
3.15 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Vi=Vcoc or GND 


Quiescent Supply Vi=Vec or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, Cy = 15pF, Input t, = ty=6ns) 


54HC and 74HC 
Parameter 
Typ. 
tTHL 


a 
tPHL 


IC SGS-THOMSON Se ee 
IF, MICROELECTRONICS : 
8 


M54/74HCO08 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t;=6ns) 


— 40 to 85°C | -— 55 to 125°C 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


ear [et Spain| [0 or 


Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation: 
lcc(opr)= Cpp * Vcc * fintIcc/4 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S- 10196 


TEST CIRCUIT Icc (Opr.) 


S - 10197 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


Le ee ie ky7 SGS-THOMSON 
ae IF ., WICROELECTRONICS 


M54HC10 
M74HC10 


AYf, inontermomes 


TRIPLE 3-INPUT NAND GATE 


= HIGH SPEED 
tpp = 8 ns (TYP.) at Vec= 5V 


ms LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta=25°C 

mw HIGH NOISE IMMUNITY 
Vain = VNIL= 28% Vec (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lol = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS10 


DESCRIPTION 


The M54/74HC10 is a high speed CMOS TRIPLE 
3-INPUT NAND GATE fabricated with silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffer output, which enables high noise im- 
munity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


B1 F1 
Plastic Package Ceramic Frit Seal Package 


— md 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC10 F1 M74HC10 C1 
M74HC10 B1N M74HC10 M1 
M74HC10 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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M54/74HC70 


LOGIC DIAGRAM (Per Gate) 


ABSOLUTE MAXIMUM RATINGS 


[symbol [Parameter | Value | Unit 
a 
| tow 
plo 
| loc or leno 


[DC Output Diode Current ———SSSSSCS~SCSC‘“~ Sm 
Taig | Storage Temperate ——SSC~=~“~*~“~*~*~wrSC*i‘ Sw HSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | séParameter— | Cle ——C*sd~SsCU nit SC 
Output Votage 


74HC Series —40to 85 
Operating Temperature 54HC Series — 55 to 125 
2 V 
Input Rise and Fall Time Voc 3} 4. 


2/4 ky, SGS-THOMSON 
IF, MICROELECTRONICS 
92 


M54/74HC10 


DC SPECIFICATIONS 


loc 


Parameter 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Quiescent Supply 
Current 


Ta=25°C 
54HC and 74HC 


Vi=Vcc or GND 
Vi=Vcc or GND 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, Cy =15pF, Input t, = t;=6ns) 


54HC and 74HC 
Parameter 


Output Transition Time 


Propagation Delay Time 


G7 SGS-THOMSON — 
If. MICROELECTRONICS 
93 


M54/74HC10 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; = t;= 6ns) 


— §5 to125°C 


Ta = 25°C — 40 to 85°C 
54HC and 74HC 


Output Transition 
Time 


7 


Cpp (*) | Power Dissipation te |e 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation 


loc (Opr.) = Cpp'Vcc'fin + Icc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


S - 10199 
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


44 CCC SGs-THOMS 
i. S| A ROM 


I SGS-THOMSON M54HC11 
7. icROELECTROMICS M74HC11 


TRIPLE 3-INPUT AND GATE 


w HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta =25°C 


= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vcc (MIN.) 


B1 F1 
ws OUTPUT DRIVE CAPABILITY Plastic Package § Ceramic Frit Seal Package 
10 LSTTL LOADS 
= SYMMETRICAL OUTPUT IMPEDANCE ae nd? 
llon| = lo. = 4 mA (MIN.) 
M1 C1 
- a. BEES Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE MS4HC11 F1 A7aHGTaes 
Vcc (OPR) = 2V to 6V M74HC11 B1N M74HC11 M1 
= PIN AND FUNCTION COMPATIBLE M74HC11 F1 


WITH 54/74LS11 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC11 is a high speed CMOS TRIPLE 
3-INPUT AND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No internal 
Connection 


October 1988 1/4 


95 


M54/74HC11 


LOGIC DIAGRAM (Per Gate) 


A 
B 
Y 
Cc 
S- 7063 


ABSOLUTE MAXIMUM RATINGS 


[Taig [Storage Temperate ——=SOSC~=~“~*~“‘~*~*~‘“~‘~rC*~‘ Ww Hd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


DC Output Voltage —0.5 to Voc + 0.5 


RECOMMENDED OPERATING CONDITIONS 


Suppty Nanos TY ee 
a 


V 
V 
Output Votage v 
C 


: 74HC Series —40 to 85 & 
2 V 
Voc 3} 4.5V 


A Ie SGS-THOMSON 
IF, MICROELECTRONICS 
96 


Input Rise and Fall Time 


M54/74HC11 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 t0125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 

Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy. = 15pF, Input t, = tf = 6ns) 


a ————— 
ee [Min 
War A 
tTHL 
eh 
tPHL 


IC SGS-THOMSON __—s—i (‘NC 
IZ. MICROELECTRONICS 
97 


M54/74HC11 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t= 6ns) 


— 40 to 85°C | — 55 to125°C 


74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


eas [pa onan] —[ 


Cpp (*) | Power Dissipation oe 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation Icc (Opr.) = Cpp-Vcc’fin + Icc/3 (per Gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Ic (Opr.) 


S - 10201 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


4l4 
yj SGS-THOMSON 
e IF. WCROELECTRONICS 


AY 4, iremotsornonnes 


m HIGH SPEED 
tpp = 14 ns (TYP.) at Vcoc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lo. = 4 mA (MIN.) 


mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ws WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS14 


DESCRIPTION 


The M54/74HC14 is a high speed CMOS HEX 
SCHMITT INVERTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. Pin configuration and 
function are the same as those of the HC04 but all 
inputs have 20% Vcc hysteresis level. 

This together with its schmitt trigger function allows 
it to be used on line receivers with slow rise/fall in- 
put signals. All inputs are equipped with protection 
circuits against static discharge and transient ex- 
cess voltage. 


LOGIC DIAGRAM/WAVEFORM 


PDP: 


VH 
ee sue 
 ——- « ; Vv 
| SPS 
Your 'Y) | | 
$-7040 
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M54HC14 
M74HC14 


HEX SCHMITT INVERTER 


: 
B1N F1 
Plastic Package Ceramic Frit Seal Package 


al nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC14 F1 M74HC14 C1 
M74HC14 BiN M74HC14 M1 
M74HC14 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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M54/74HC14 


ABSOLUTE MAXIMUM RATINGS 


Eee 
Vo [B€ Output Votage ———SS~S 0B to Voges | 
ie [Be input Diode Curent ———SSCS~—~—s et 
[ox [BC Output Diode Curent ———SSS~—sSSC em 
[lo [BC Output Source Sink Current Per Ouput Pin [25 «dS 
[Pp [Power Dissipation ————SSSCS~S~S~sCSSC OOS 
[Tag [Storage Temperature ——SSCSC~“~*~‘“~*~‘dtCSC*~‘“ TSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


io eee Seeman (ACRES ae 
Supply Votage 1 
ere 
Output Votage 
tA ; 


, 74HC Series - 40to 85 ; 
Ta Operating Temperature B4HC Series _55 to 125 Le 


DC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 
Vp Positive 2.0 
Threshold : 
Voltage : 


VN Negative 
Threshold 
Voltage 

Vu Hysteresis 
Voltage 


2/4 


4) 


SGS-THOMSON 
Z.. scRoeLectRomics 
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M54/74HC14 


DC SPECIFICATIONS 


Ta =25°C 
Parameter 54HC and 74HC 


Test Condition 
High Level Output} 2.0 Pu | to 


VOH 
Voltage 4.5 —20 pA 
6.0 


Low Level Output 
Voltage 


— 40 to 85°C 


— 55 to125°C 
54HC 


0.17 | 0.26 ; 
: 0.18 | 0.26 : 
input Leakage Vi=Voc or GND +0.1 +1 
Current 
lcc | Quiescent Supply Vi=Vec or GND 
Current 


Parameter Tin p Max, 
tTHL 
Propagation Delay Time 
PHL 


Ta=25°C 
54HC and 74HC 


Output 
Transition 
Time 


oo ae ERERG 
tpH_ | Time 4.5 17 27 34 

6.0 14 23 29 
A SL BT HSE 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opr) =CPD+Vocefin + loc 
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M54/74HC14 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$- 10179 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 { SGS-TH 
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fq, SGS-THOMSON =———s«MSGHC20 
AYA. wickozuecrnowies = M74HC20 


DUAL 4-INPUT NAND GATE 


@ HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


m LOW POWER DISSIPATION 

loc = 1 pA (MAX.) at Ta = 25°C 
m HIGH NOISE IMMUNITY 

VNIH_ = VNIL = 28% Vcc (MIN.) 


F1 
ms OUTPUT DRIVE CAPABILITY Plastic Package § Ceramic Frit Seal Package 
10 LSTTL LOADS 


w SYMMETRICAL OUTPUT IMPEDANCE at ng? 


lon] = lo, = 4 mA (MIN.) 


M1 C1 
= BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING pacar 
gs WIDE OPERATING VOLTAGE RANGE MS4HC20 F1 M74HC20 C1 
Voc (OPR) = 2V to 6V esticeo ein M74HC20 M1 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS20 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC20 is a high speed CMOS DUAL 
4INPUT NAND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise im- 
munity and a stable output. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


October 1988 1/4 
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M54/74HC20 


LOGIC DIAGRAM (per Gate) 


A 
B 
Y 
C 
D S- 7056 


ABSOLUTE MAXIMUM RATINGS 


| CCiParameter i]t || Sit 
Supply Voltage —0.5 to 7 


DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol [_Paremeter Vatu 
[Voc [Supp Votage—SC*~=“*‘“rRS*“‘SCWOG™O™O™OUO~C~*SSOUCSTT 
[Vi [inputvotage SSSC*~“~*‘“~*sdSCSC*C‘“*‘“‘ Ogg SC 
we 


V 
V 
v 
Operating Temperature ae shi rT @) 
pie f V 0 to 1000 pom 
Voc 3 4.5V Oto 500 


6 V Oto 400 
Ot ss {a7 SGS-THOMSON 
If, MICROELECTROMCS 
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Input Rise and Fall Time 


M54/74HC20 


DC SPECIFICATIONS 
Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Lov 
High Level Output | 2. . 19 20 1.9 


Voltage VIH -20 a : : . : 
—4.0 mA - 7 : 7 
-—5.2mA | 5.68 5.60 
Low Level Output | 2. 
Voltage : 20 pA 1 
4.0 mA 0.17 | 0.26 
5.2 mA 0.18 | 0.26 
Input Leakage Vi=Vcc or GND +0.1 +1 
Current 
epee PEPE 


Current 
AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t, = t= 6ns) 


Parameter 
pMin Type | Ma 
We haw SO I A I 
tTHL 
cede ON A HE 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 
—40to 
74H 


85°C 
Cc 
Max. 


Ta=25°C 
54HC and 74HC 


— 55 to125°C 


Output Transition 
Time 


Propagation Delay 
Time 


kc ie ee 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Gy SGS-THOMSON — 
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M54/74HC20 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


CL 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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AYf, iremotuscreones 


a HIGH SPEED 
tpp = 11 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vuln = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


w SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lot = 4 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ws WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS21 


DESCRIPTION 


The M54/74HC21 is a high speed CMOS DUAL 
4-INPUT AND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuits is composed of 3 stages in- 
cluding buffered output, which gives high noise im- 
munity and a stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


M54HC21 
M74HC21 


DUAL 4-INPUT AND GATE 


1 


BIN 
Plastic Package 


— 


Ceramic Frit Seal Package 
tng? 
M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC21 F1 M74HC21 C1 
M74HC21 BiN M74HC21 M1 
M74HC21 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
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M54/74HC21 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[—symbot [Parameter SSS de 
ae 
a 
anal cae 
Tee oF fan 


[Tag [Storage Temperate SSCs to wd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbot | __ Parameter tot 
C 


74HC Series — 40to 85 ‘ 
Operating Temperature 54HC Series — 55 to 125 ee 
0 to 1000 
Oto 500 
Oto 400 


ot ky, SGS-TH 
/ A GS" THOMSON 
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Input Rise and Fall Time 


M54/74HC21 


DC SPECIFICATIONS 
Ta =25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = ts=6ns) 


"a ae and 74HC 
Parameter 


ee 

tTHL 

Oe icici Ee ee 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


Ta=25°C 
54HC and 74HC 


a 

ttLH | Output a 

TrHL | Transition ; i 

Time f 13 
Propagation Delay| 2.0 
6.0 


Time 
Input Capacitance ee 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Test Condition 


Gr ‘THOMSON _.__ss_i rt ti“‘(‘éNNNNOOt#C(Uwté(US/4 
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M54/74HC21 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


CL 


S - 10183 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC27 


. MICROELECTRONICS 


w HIGH SPEED 
tpp = 10 ns (TYP.) at Vec= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VniH = VNIL = 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS27 


DESCRIPTION 


The M54/74HC27 is a high speed CMOS TRIPLE 
3-INPUT NOR GATE fabricated in silicon gate 
C2MOS technology. 

it has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffered output, which gives high noise im- 
munity and a stable output. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


TRIPLE 3-INPUT NOR GATE 


1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC27 F1 M74HC27 C1 
M74HC27 BiN M74HC27 M1 
M74HC27 F1 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


M54/74HC27 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


= Power Dissipation 
Storage Temperature | -65to150 | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol [Parameter Valu 
Voc | SuppiyVotags——SSCS*~=<“~*~“‘~*~‘iSSC“‘(C#CWOOOCOCdSSCOC 
Pv inputvotage ——SSSS~*~—~sSCSC*(“‘é GCC 
Ca 


V 
V 
Output Voltage Y 
74HC Series - 40to 85 
Operating Temperature 54HC Series 55 to 125 °C 
2V 0 to 1000 
: Oto 500 
Oto 400 


Input Rise and Fall Time 


2/4 i SGS-THOMSON 
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M54/74HC27 


DC SPECIFICATIONS 


oe Parameter 


ViH High Level Input 
; Voltage 


Test Condition 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage Vi=Voc or GND 
Current 
Quiescent Supply Vi=Voc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t, = tf=6ns) 


Parameter 
Ce 
tTHL 
eel 
tPHL 


Output Transition 
Time 


Propagation Delay 
Time 


ae 


Cpp (*) | Power Dissipation ae 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


77 SGS-THOMSON ___—(Cst—C—s—CSs—C—CS~S~— SF 
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M54/74HC27 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S-10186 


$- 10179 


TEST CIRCUIT Icg (Opr.) 


S-10187 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ky SGS-THOMSON 


M54HC30 
M74HC30 


. MICROELECTRONICS 


# HIGH SPEED 
‘tpp = 13 ns (TYP.) at Vcoc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
Vain = VNIL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lou! = lo. = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

sw WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS30 


DESCRIPTION 


The M54/74HC30 is a high speed CMOS 8-INPUT 
NAND GATE fabricated in silicon gate CC¢MOS 
technology. 

-It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 5 stages inclu- 
ding buffered output, which gives high noise im- 
munity and a stable output. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


8-INPUT NAND GATE 


F 
Plastic Package Ceramic Frit Seal Package 


ind 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC30 F1 M74HC30 C1 
M74HC30 B1N M74HC30 M1 
M74HC30 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


M54/74HC30 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


DC Output Voltage —0.5 to Voc + 0.5 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | sCéParameter | Cte =———=~s=Ssint' Si 
[Voc [Suppiyvorags—SSC*~=“*‘“*S*dSCSC“‘CNC@W@™™™™C*dSCUNS 
[Wi [input Votage ——SSSCS~S~SSSSCt Og Sd 
cn 


V 
V 
. 74HC Series — 40to 85 
2 V 0 to 1000 
Voc 3 4.5V Oto 500 
Oto 400 


Input Rise and Fall Time 


a4 SU Scs-THOMSON 
er JF.. MICROELECTROMCS 


M54/74HC30 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


—4.0 mA i 7 : 7 7 7 
-—5.2mA | 5.68 5.63 5.60 
4.0 mA 8 17 | 0. oe | 0.40 
; 5.2 mA 8 18 | 0. oe | 0.40 
Input Leakage Vi=Vcc or GND +0.1 +1 +1 
Current 
Quiescent Supply Vi=Vcc or GND 10 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t;=ts=6ns) 


Low Level Output 
Voltage 


< 


54HC and 74HC 


Typ, | Max. 
tTHL 


tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t,=6ns) 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— 55 to125°C 


Output Transition 
Time 


Propagation Delay 
Time 


a a 10f —| | —| 10] oF | 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
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M54/74HC30 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S-10184 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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AYf, Bisoeeoimocs 


= HIGH SPEED 
tpp = 8 ns (TYP.) at Vcoc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
Vain = VniL = 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llonl| = lo. = 4 mA (MIN.) 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS32 


DESCRIPTION 


The M54/74HC3z2 is a high speed CMOS 2-INPUT 
OR GATE fabricated in silicon gate C2MOS tech- 
nology. It has the same high speed performance 
of LSTTL combined with true CMOS low power 
consumption. It achieves the high speed operation 
similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. The internal circuit 
is composed of 2 stages including buffered output, 
which gives high noise immunity and a stable out- 
put. All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


M54HC32 
M74HC32 


QUAD 2-INPUT OR GATE 


F1 
Ceramic Frit Seal Package 


nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC32 F1 M74HC32 C1 
M74HC32 B1N M74HC32 M1 
M74HC32 F1 


Plastic Package 


PIN CONNECTIONS (top view) 


NC= 
No Internal 
Connection 


1/4 
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M54/74HC32 


CIRCUIT SCHEMATIC (per Gate) 


$-10211 


ABSOLUTE MAXIMUM RATINGS 


ST 
ed 
a a 
eed 
acre 


[DC input Diode Curent SSC*~SCSSCi Tm 
Pp Power Dissipation : 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW:=65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Parameter Vat 
Supply Vatage TT 


Symbor 
; 
: 
v 

°C 


. 74HC Series — 40to 85 

Operating Temperature 5 1141C Series —55 to 125 
2V 0 to 1000 
Voc } 4.5V Oto 500 
6 V Oto 400 


2/4 ; 
+ kyf, $§8;THOMSON 
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Input Rise and Fall Time 


M54/74HC32 


DC SPECIFICATIONS 


7 Parameter 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Ta=25°C 
54HC and 74HC 


Test Condition 


High Level Output 
Voltage 


Low Level Output 
Voltage 


20 pA 


Input Leakage Vi=Vcoc or GND 
Current 
Quiescent Supply Vi=Voc or GND 
Current 


a 


| win, | typ, |x. 

= usa a 

tTHL 

7-2 waded OR ee 
tPHL 


54HC and 74HC 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = ty = 6ns) 


Ta =25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 


Output Transition 
Time 


Propagation Delay 
Time 


SOT) Me 


Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
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M54/74HC32 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S - 10183 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 G7 SGS-THOMSON 
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AY/, Siemoresereones 


= HIGH SPEED 
tpp = 17 ns (TYP.) at Voc= 5V 


mu LOW POWER DISSIPATION 
Icc = 4 pHA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Vcc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS42 


DESCRIPTION 


The M54/74HC42 is a high speed CMOS BCD-TO- 
DECIMAL DECODER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
A BCD code applied to the four inputs A-D selects 
one of ten decimal outputs YO-Y9, which goes low 
to fifteen gives a high level at all outputs. This de- 
vice also can be used as a 3-to-8 LINE DECODER, 
when the D input is assigned as a disable input. 
This device is useful for code conversion, address 
decoding, memory selection, demultiplexing, or 
readout decoding. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


October 1988 


M54HC42 
M74HC42 


BCD-TO-DECIMAL DECODER 


; 
B1N F1 
Plastic Package Ceramic Frit Seal Package 


Soa 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC42 F1 M74HC42 C1 
M74HC42 BiN M74HC42 M1 
M74HC42 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
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M54/74HC42 


LOGIC DIAGRAM 


Ya fe ek 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | ate | Unit 
Supply Voltage 


DC Output Voltage —0.5 to Voc + 0.5 


[Taig | Storage Temperature ——SCS~=~“‘*‘“‘*~*‘“dSCSC“‘C ow 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbo! | Parameter | Value | Unit 
| Voc [Supply Voltage | to 
| Mi |inputVoltage | te | 
ae 


V 

V 

v 
°C 


; 74HC Series — 40to 85 
bering vempeyatite 54HC Series — 55 to 125 
2 V 0 to 1000 
Vcc 3} 4.5V Qto 500 


Qto 400 
0 ky7 SGS-THOMSON 
If, MICROELECTROMCS 
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Input Rise and Fall Time 


M54/74HC42 


TRUTH TABLE 


Co a. ae 
jo | c |e | a | ¥ | vi | v2 | ¥3 | 4 | Ys | Ye | ¥ 


H H 
H H 
H L 
H L 

H L L 

H L H 

H H L 

L 


H H H H H 
L L L H H H 
pos tatclctala iota edad al 
10 


L H L H H H 
11 L H H H H 
12 H L H H H 
13 H H H H H 
14 H L H H H 
15 H H H H H 


DC SPECIFICATIONS 


= 
an 


rccyc ole 

pace 

are 

ome 

Ses ge Bae si ean SES A ee 
= 
a 
= 
2 es A ea 

possbaes 


N OOP /GQ NYO — © 


so Fr 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


SGS-THOMSON __ SS 
F.. ‘wcroerectromies 
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M54/74HC42 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_ =15pF, Input t, = ts = 6ns) 


54HC and 74HC 


ee PBC and AHO 
Min | typ | Max, 
ee sakes OO ee 
tTHL 
ees ae 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,; =t;=6ns) 


— 40 to 85°C 
74HC 


Ta =25°C 
54HC and 74HC 


Output 
Transition 
Time 
Propagation Delay 
Time 


8 Co el ee ee | to] =| 10 


Cpp (*) | Power Dissipation —~ 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation Icc (Opr.)= Cpp * Voc ¢ fint+!cc 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


OUT- OF-PHASE 
OUTPUT 


IN~PHASE 
OUTPUT 


4/5 : : ” 
eel ISTA et ada 


M54/74HC42 


TEST CIRCUIT Icc (Opr.) 


$- 10207 


INPUT WAVEFORM !S THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


2 M 5/5 
IST] ee emcees ee 


M54HC51 


ITT aoe wore 


M74HC51 


DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE 


w HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


ws HIGH NOISE IMMUNITY 
VaiH = VNIL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lou] = lo. = 4 mA (MIN.) 


=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS51 


DESCRIPTION 


The M54/74HC51 is a high speed CMOS DUAL 2 
WIDE-2 INPUT AND/OR INVERT GATE fabricated 
in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. It contains 
a 2-WIDE 2-INPUT AND-OR-INVERT GATE and a 
2-WIDE 3-INPUT AND-OR-INVERT GATE. 

The internal circuit is composed of 3 stages 
(2-INPUT) or 5 stages (3-INPUT) including buffe- 
red output, which gives high noise immunity and 
a stable output. All inputs are equipped with pro- 
tection circuits against static discharge and tran- 
sient excess voltage. 


October 1988 


1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC51 F1 M74HC51 C1 
M74HC51 B1N M74HC51 M1 
M74HC51 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC51 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| CSCSCSCéiPatrameter | Sale | Unit 
Supply Voltage -—0.5 to 7 


DC Output Voltage —0.5 to Voc + 0.5 


[Tag [Storage Temperature ——SSOSCS~S~S~sSC wt «dS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Vv 


V 
V 
Output Voge v 
. 74HC Series — 40to 85 
Operating Temperature © 111¢ Series 55 to 125 
2 V 0 to 1000 
Voc 3 4.5V 
6 V 


a eee yj SGS-THOM 
a6 \/ A Se anomacs 


Input Rise and Fall Time 


M54/74HC51 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


—4.0 mA A z 7 _ a 
—5.2mA | 5.68 | 5.8 5.60 
20 nA 
0.1 
4.0 mA 0.17 | 0.26 0.40 
d 5.2 mA 0.18 | 0.26 0.40 
Input Leakage Vi=Vecc or GND +0.1 +1 +1} pA 
Current 
Quiescent Supply Vi=Vcc or GND 1 
Current 


C ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, C, = 15pF, Input t, = t,=6ns) 


Parameter 
| Min, | Typ | Max 
Pe peer 
tTHL 
BW ccc ON Oe I IC 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 


Low Level Output 
Voltage 


< 


Ta=25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 


a, 


Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


G7 SGS-THOMSON SSCA 
IF, MICROELECTRONICS a 


M54/74HC51 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S- 10179 


TEST CIRCUIT Icc (Opr.) 


as 
$-10188 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 ITT SGS-THOMSON 
sor CROELECTROMICS 
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(7 SGS-THOMSON MS4HC73 
AYA. wocnostscrmomes —_ M74HC73 


DUAL J-K FLIP FLOP WITH CLEAR 


w HIGH SPEED 

fuax = 60 MHz (TYP.) at Vcoc= 5V 
= LOW POWER DISSIPATION 

Icc = 2 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vaio = VNIL = 28% Vcc (MIN.) 


F1 
a ceioipe Plastic Pere Ceramic Frit Seal Package* 
= SYMMETRICAL OUTPUT IMPEDANCE ag fing 
lon! = lol = 4 mA (MIN.) . 
M1 C1 
z aoe ne Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE 
M54HC73 F1 M74HC73 C1 
Vcc (OPR) = 2V to 6V M74HC73 B1N M74HC73 M1 


= PIN AND FUNCTION COMPATIBLE M74HC73 F1 
WITH 54/74LS73 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC73 is a high speed CMOS DUAL J- 
K FLIP FLOP WITH CLEAR fabricated in silicon ga- 
te C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. Depending on the logic 
level applied to J and K inputs, this device chan- 
ges state on the negative going transition of clock 
input pulse (CK). The clear function is accompli- 
shed independently of the clock condition when the 
clear input (CLR) is taken low. All inputs are equip- 
ped with protection circuits against static dischar- 
ge and transient excess voltage. 


FUNCTION 


/K [CK] a | a | 

x{x |e] nH | cCueAR 
| Qn | Gn | NO CHANGE — 
pHi[yvfel[H{  - | 

rah tit} — | | INFORMATION CONTACT SGS-THOMSON 
| H |X| Gn | an 

| an | Gn | 


TRUTH TABLE 


INPUTS OUTPUTS 


TOGGLE 
NO CHANGE 


X: DON’T CARE 
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M54/74HC73 


LOGIC DIAGRAM (1/2 of device show) 


ABSOLUTE MAXIMUM RATINGS 


aw eats 
DC Output Votage 
ee ee 
as 
ee 
ice fan 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


=v 


V 
V 
Output Voltage 0 to Vcc V 
‘ 74HC Series - 40to 85 : 
Operating Temperature 54HC Series — 55 to 125 
0 to 1000 
Oto 500 
Oto 400 


ee rs (7 SGS-THOMSON 
IF, MICROELECTROMCS 
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Input Rise and Fall Time 


M54/74HC73 


DC SPECIFICATIONS 
Ta =25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 
5.9 
4.1 
5.6 

Low Level Output 

Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t, = t¢=6ns) 


54HC and 74HC 
Parameter 


Output Transition Time | 
tPLH Propagation Delay Time 
tPHL (CK-Q, Q) 


tpLH Propagation Delay Time 
(CLR-Q, Q) 


Maximum Clock Frequency 


G7 SGS-THOM en nee ree 
S/ A See tomers 
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M54/74HC73 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; = t= 6ns) 


vm Parameter 


Ta =25°C 
54HC and 74HC 


trLH | Output : 30 
trHL | Transition f 8 
Time A 7 
tpLH | Propagation Delay| 2.0 76 | 150 
tpH_ | Time _ 4.5 19 30 
(CK-Q, Q) 6.0 16 26 
tpLy | Propagation Delay} 2.0 96} 185 
tpH. | Time | 4.5 24 37 
(CLR-Q, Q) 6.0 20 31 
fuax | Maximum Clock 2.0 
Frequency 4.5 
6.0 
tw) | Minimum Pulse 2.0 30 75 
twiH) | Width (CK) 4.5 8 15 
6.0 7 13 
tw) | Minimum Pulse 2.0 30 75 
Width (CL) 4.5 8 15 
6.0 7 13 
Minimum Set-Up | 2.0 100 
Time 4.5 20 
6.0 17 
Minimum Hold 2.0 
Time 4.5 
6.0 
Minimum 
Removal 2.0 5 
Time 4.5 1 
6.0 1 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation Iocg (Opr.) = Cpp « Vcc « fin + Icc/2 (per F/F) 


4/5 Oo SGS-TH 
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M54/74HC73 


SWITCHING CHARACTERISTICS TEST WAVEFORM TEST CIRCUIT Icc(Opr) 


S- 10149 


INPUT TRANSITION TIME IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 


SWITCHING CHARACTERISTICS TEST WAVEFORMS 


$-10151 


Gy, SGS-THOMSON aS 
IF. WICROELECTROMCS 
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ST ea theta 


M54HC74 
M74HC74 


DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR 


= HIGH SPEED 
fax = 53 MHz (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 2 wA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VniH = VNIL = 28% Vcc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a SYMMETRICAL OUTPUT IMPEDANCE 


llon| = loc = 4 mA (MIN.) 
m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS74 


DESCRIPTION 


The M54/74HC74 is a high speed CMOS DUAL D 
TYPE FLOP WITH PRESET ANDCLEAR fabricated 
in silicon gate C2MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. A signal on the 
D INPUT is transferred to the Q OUTPUT during the 
positive going transition of the clock pulse. CLEAR 
and PRESET are independent of the clock and ac- 
complished by a low on the appropriate input. All 
inputs are equipped with protection circuits againts 
static discharge and transient excess voitage. 


| OUTPUTS 
FUNCTION 


CLEAR 
PRESET 


TRUTH TABLE 
| INPUTS 


NO CHANGE 


October 1988 


nett Nt 


B1N 
Plastic Package Ceramic Frit "Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC74 F1 M74HC74 C1 
M74HC74 B1N M74HC74 M1 
M74HC74 F1 


PIN CONNECTIONS (top view) 


NC = 
No internal 
Connection 
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M54/74HC74 


LOGIC DIAGRAM 


PRESET 


ABSOLUTE MAXIMUM RATINGS 


[Parameter dae 
Supply Voags 


DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol |  ==——siPrrcmeter =< | —sVte Ss ssi" 
[Voc [Supply vote SC«dTSCCSCOCOTS 
| My |imputVoltage iT tO Tl 
- a 


Output Voltage 0 to Vcc 
74HC Series — 40 to 85 
2V 0 to 1000 
Input Rise and Fall Time Voc 4 4- Oto 500 
Oto 400 


V 
V 
V 
°C 


| IST] SGS-THOMSON 
IF, MICROELECTROMCS 
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M54/74HC74 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— 55 to 125°C 
54HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


o> 
oO O1 
< 


High Level Output 
Voltage 


< 


rg ee 19 12 
45 | Vin a4 | 45 4.4 4.4 
6.0 | or 5.9 | 6.0 5.9 5.9 
Vii | -—4.0mA | 4.18 | 4.31 4.10 
—5.2mA | 5.68 | 5.8 5.60 
2.0 0.1 
4.5 | Vin 20 pA 0.1 V 
6.0 or 0.1 
ViL 4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
Input Leakage Vi=Vec or GND +0.1 +1 +1 | pA 
[etree [68] Mevecorn® | = [= ott [ety pe 
Icc | Quiescent Supply Vi=Vcc or GND pA 
| [etre ere £0] evo TTP ete 


Low Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C, = 15pF, Input t, = ty = 6ns) 


tpLy Propagation Delay Time 
tpHL (CLOCK-Q, Q) 
tPLH Propagation Delay Time 
tpHL (CLEAR-Q, Q) 


fax Maximum Clock Frequency 


(77 SGS-THoMsoN 
Z.. iCROELECTROMCS 
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M54/74HC74 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts = 6ns) 


Ta =25°C 
Parameter 54HC and 74HC 
trLH | Output 
TTHL | Transition 
Time 
tpLy | Propagation Delay 
tpH. | Time _ 
(CK-Q, Q) 
tpLH | Propagation Delay 
tpyHe | Time 
(CLR, PR-Q, Q) 
fax | Maximum Clock 
Frequency 
twit) | Minimum Pulse 
twH) | Width 
(CK) 
twit) | Minimum Pulse 
Width _ 
(CLR, PR) 


Minimum Set-Up 
Time 


Minimum Hold 
Time 


Minimum Remo- 
val Time_ 
(CLR, PR) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


wor J 

moN A 
— olap a =) @ © 
ODO|NWO!@BON NOO|N@O 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 

Average operating current can be obtained by the following equation: 

loc(opr) = Cpp "Voc: fin + Icc/2 for FLIP/FLOP 


5 IT; SGS-THOMSON 
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M54/74HC74 


SWITCHING CHARACTERISTICS TEST WAVEFORM TEST CIRCUIT Icc(Opr) 


S-10169/1 


INPUT TRANSIENT TIME IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 
F2=F1/2 


SWITCHING CHARACTERISTICS TEST WAVEFORM (K = Vcc) 


$-10160 11 


5S -10162 /1 


Gay SGSTHOMSON 
4, MICROELECTRONICS 
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{wy SGS-THOMSON M54HC75 
AYA. menocuscrnomes M7475 


4-BIT D-TYPE LATCH 


ws HIGH SPEED 

tpp = 15 ns (TYP.) at Vcc= 5V 
a LOW POWER DISSIPATION 

Iocc = 2 pA (MAX.) at Ta = 25°C 
w HIGH NOISE IMMUNITY 

VnIH = VniL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY BIN ete 
10 LSTTL LOADS Plastic Package Ceramic Frit Seal Package 


= SYMMETRICAL OUTPUT IMPEDANCE .7 
lon! = lo. = 4 mA (MIN.) a 
= BALANCED PROPAGATION DELAYS M1 C1 
tPLH = tPHL Micro Package Plastic Chip Carrier 
i WIDE OPERATING VOLTAGE RANGE ORDERING NUMBERS: 
Vcc (OPR) = 2V to 6V M54HC75 F1 M74HC75 C1 
= PIN AND FUNCTION COMPATIBLE M74HC75 BiN M74HC75 M1 
WITH 54/74LS75 iam 


DESCRIPTION PIN CONNECTIONS (top view) 
The M54/74HC75 is a high speed CMOS 4-BIT D- 
TYPE LATCH fabricated in silicon gate C2MOS 
technology. 

it has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It contains two groups of 2-bit latches controlled 
by an enable input (G1 - 2 or G3 -4). These two 
latch groups can be used in different circuits. 
Each latch has Q and Q outputs (1Q - 4Q and 
1Q - 4Q). The data applied to the data input is 
transfered to the Q and Q outputs when the ena- 
ble input is taken high and the outputs will follow the 
data input as long as the enable input is kept high. 
When the enable input is taken low, the informa- 
tion data applied to the data input is retained at the 
outputs. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 


FOR CHIP CARRIER 
TRUTH TABLE INFORMATION CONTACT SGS-THOMSON 


= 
<e 


p@ [al] a | 
Ge ae 
Pata ae 
jt | an | on | 


X: DON’T CARE 
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M54/74HC75 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


ee eee 
ee 
an aa 
ae 


[Tatg | Storage Temperature ——S~“~*~*~*~sdSC( tw 1w«dC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cate S| Siti 
Supply Vokags ae eae 


| Symbol _ 

V 

V 

Y 
Voc 3} 4.5V Oto 500 


Oto 400 
2/4 IT SGS-THOMSON 
TTT 080 EK, AIY, icORLECTRONNCS 
146 


Input Rise and Fall Time 


M54/74HC75 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage —20 pA a : : : : V 
-—4.0 mA 7 7 : 7 Z 
-—5.2mA | 5.68 5.63 5.60 

Low Level Output 

Voltage 20 pA V 


4.0 eon | out | 17 o.8 | 26 D 40 
5.2 eon | out | 18 o.8 | 26 0.40 
Input Leakage Vi=Vec or GND +0.1 +1 +1 
Current 
Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t, = ts=6ns) 


54HC and 74HC 
Parameter 
Typ. 


tTHL 


tpLy Propagation Delay Time 
tpHL (DATA-Q, Q) 

Propagation Delay Time 
tPHL (G-Q, Q) 


7 SGS-THOMSON _ CC 
VF, WICROELECTROMICS 
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M54/74HC75 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 


Ta=25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time = 
(DATA-Q, Q) 
Propagation Delay 
Time _ 

(G-Q, Q) 

Minimum Pulse 
Width (G) 


Minimum Set-Up 
Time 


Minimum Hold 
Time 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Ic¢c (Opr) 


$- 10165 


INPUT WAVEFORM IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 


Ne te i SGS-THOMS 
ve Sf, wre dara 


(~7 SGS-THOMSON M54HC76 
AYA. wicnosiecmomes ss M74HC76 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


= HIGH SPEED 
fax = 60 MHz (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 2 pA (MAX.) at 25°C 


OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


F1 
= BALANCED PROPAGATION DELAYS Plastic Package Ceramic Frit Seal Package 


tPLH = tPHL 
= HIGH NOISE IMMUNITY —. fing 


VNIH = VNIL= 28% Vec (MIN). 


M1 C1 

ws WIDE OPERATING VOLTAGE RANGE Micro Package Plastic Chip Carrier 
Vcc (OPR) = 2V to 6V ORDERING NUMBERS: 

w PIN AND FUNCTION COMPATIBLE weer eo! 

M74HC76 B1N M74HC76 M1 

WITH 54/74LS76 Peauicrece, 

DESCRIPTION 

The M54/74HC76 is a high speed CMOS DUAL J-K PIN CONNECTIONS (top view) 


FLIP FLOP fabricated in silicon gate C2MOS tech- 
nology. It has the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. Depending on with the logic level at the 
J and K inputs this device changes state on the ne- 
gative going transition of the clock pulse. CLEAR 
and PRESET are independent of the clock and are 
accomplished by a logic low on the corresponding 
input..All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 
O 


TP 


Cc 
Cc 


? 

L PRESET 
| PRESET FOR CHIP CARRIER 

ed INFORMATION CONTACT SGS-THOMSON 


barre rel | [> 
2 [|= |r |e |= [=| Ie 
ae | [= [f=] [= Ia 
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M54/74HC76 


LOGIC DIAGRAM (1/2 Package) 


ABSOLUTE MAXIMUM RATINGS 


-—Symber Parameter a 
Veo Supply Voltage 
vi DC Input Voltage 
Vo 
| PD __| Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


SS 
C 


74HC Series —40to 85 ™ 
Operating Temperature 54HC Series — 55 to 125 Ve 
2 V 0 to 1000 
Voc 3 4.5V Oto 500 
6 V Oto 400 


OS) ee ss G7 SGS-THOMSON 
IF, MICROELECTROMCS 
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Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta= 25°C 
54HC and 74HC 
ViH 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Parameter 


tTLH Output Transition Time 
tTHL 


tPLH Propagation Delay Time 
tPHL CLOCK-Q, Q 


tpLH Propagation Delay Time 
tPHL CLR,, PR-Q, Q 


fax Maximum Clock Frequency 


Ta = 25°C 
2.0 


Output Transition 


Time 


KYf. tenon cormawies 


M54/74HC76 
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M54/74HC76 


AC ELECTRICAL CHARACTERISTICS (Continued) 
f 


IN 


Ta = 25°C 
54HC and 74HC 


tpLH Time __ _ : 3 
tpH_ | (CLR, PR-Q, Q) : 3 
Maximum Clock 2.0 14 
Frequency 4.5 55 
6.0 65 
tW(H) Minimum Pulse 2.0 30 75 
tw(L) Width (CLOCK) 4.5 8 15 
6.0 7 13 
Minimum Pulse_ 2.0 30 75 
twiL) Width (CLR, PR) a : 2 


Minimum 2.0 75 
Set-up Time 4.5 15 
6.0 13 
Minimum 2.0 
Hold Time 4.5 
6.0 
Minimum 2.0 100 
Removal Time 4.5 20 
(CLR, PR) 6.0 17 
input Capacitance| io [=| [=| [or 


Cpp (*) | Power Dissipation 47 pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


4 ee SGs-TH 
ee \/ A sce at 


M54/74HC76 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10169 


S -10171 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


457, S&S-THOMSON a eS eee eT 


~ MICROELECTRONICS 
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iy ee 


gw HIGH SPEED 
tpp = 15 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 

loc = 2 pA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 

Vaio = VNIL = 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


w@ SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loc = 4 mA (MIN.) 

w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS77 


DESCRIPTION 


The M54/74HC77 is a high speed CMOS 4-BlT D- 
TYPE LATCH fabricated in silicon gate C2EMOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 

It contains two groups of 2-bit latches controlled 
by an enable input (G1 «2 or G3-4). These two latch 
groups can be used in different circuits. 


The data applied to the data inputs (1D, 2D, or 3D, 
4D) are transfered to the Q outputs (1Q, 2Q, or 3Q, 
4Q) respectively when the enable input (G1+2 or 
G3-4) is taken high. The Q outputs will follow the 
data inputs as long as the enable input is kept high. 
When the enable input is taken low, the informa- 
tion data applied to the data inputs is retained at 
the Q outputs. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


TRUTH TABLE 
INPUTS 


mel ll FUNCTION 


Laer 
pH 
| Qn 


X: DON’T CARE 


October 1988 


M54HC77 
M74HC77 


4-BIT D-TYPE LATCH 


1 
Plastic Package Ceramic Frit Seal Package 


— we 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC77 F1 M74HC77 C1 
M74HC77 B1N M74HC77 M1 
M74HC77 F1 


PIN CONNECTIONS (top view) 


FOR CHIP CARRIER 


INFORMATION CONTACT SGS-THOMSON 


1/4 
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M54/74HC77 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


ee a 
ie 
ie! 
ee on 
PP iesiortans | 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | ———————séPatrameter = (asti(tisédrTsSttititst—‘<sésate—Ss—(tsé‘“‘*~*é*”rYS*éi tC sds 
[Voc [Supp Votage —SSC*=“‘*‘“*S*sdSC*C“‘CSCWO™O™O™~™~tSC‘SCS 
[vi input Vonage ——SSSCSC*dC‘“‘CSC“OWNGg™~O«d VO 
zs =e 


V 

V 

Output Voltage Y 

; 74HC Series - 40to 85 

Operating Temperature 54HC Series _55 to 125 °C 
2V 
Voc 3 4.5V 

Oto 400 


214 
So a yj . MSON 
ee \/ A aoe eens 


Input Rise and Fall Time 


M54/74HC77 


DC SPECIFICATIONS 


Ta =25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 


Parameter Test Condition 


High Level Input 


Voltage 3.15 V 
4.2 
Low Level Input 0.5 0.5 0.5 
Voltage 1.35 1.35 1.35 | V 
1.8 1.8 1.8 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Altra) ibid aaa 2 
@m=|0 Aw bm oO 
5° or 


input Leakage Vi=Vecc or GND +0.1 +1 
Current 

Quiescent Supply Vi=Vcc or GND 

Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_ = 15pF, Input t, = ts = 6ns) 


54HC and 74HC 


| symtah see | Ba and aH 
ee ee 

al 
tTHL 

eee [ee 
tpHL (DATA-Q) 

Ce esr [ee 
tPHL (G-Q) 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t= 6ns) 


Ta=25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 


Time 

(DATA-Q) 

Propagation Delay 

Time 

(G-Q) 
ka SGS-THOMSON __CCC(‘é SA 
7, MICROELECTRONICS 
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M54/74HC77 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter 54HC and 74HC 


tw(H) Minimum Pulse 
Width (G) 


Minimum Set-Up 


Minimum Hold 
Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


S- 10167 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 


4/4 SGS-TH 
-—____________._ {yj SGS-THOMSON 
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(wy  SGS-THOMSON MS54HC85 
AY/. wicnomecrnomes = M74HC85 


4-BIT MAGNITUDE COMPARATOR 


1 1 


= HIGH SPEED 
tpp = 24 ns (TYP.) at Vcc= 5V 


ms LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


a HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Vcc (MIN.) 


BiN F1 
ws OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 2 ys 
= SYMMETRICAL OUTPUT IMPEDANCE oe mg 
llon| = lot = 4 mA (MIN.) sa ei 
m= BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING NUMBERS: 
s WIDE OPERATING VOLTAGE RANGE MS4HC85 F1 M74HC85 C1 
re M74HC85 B1N M74HC85 M1 
Vcc (OPR) = 2V to 6V M74HC85 F1 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS85 
PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC85 is a high speed CMOS 4-BIT MA- 
GNITUDE COMPARATOR fabricated in silicon ga- 
te C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. This comparator compa- 
res two 4-bit words and provides a high voltage le- 
vel on one of the A>Bout, A= Bout and A< Bout 
outputs. The comparing bit number is easily expan- 
ded by cascading several devices as shown in the 
typical application. All inputs are equipped with pro- 
tection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


9 
i 
= 
> 
o 
a 

Vv 
<a 
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M54/74HC85 


TRUTH TABLE 


CASCADING INPUTS |. OUTPUTS 
COMPARING INPUTS 


rove ere ees 
pose eoeeonlg 
revelers 


X: DON’T CARE 


LOGIC DIAGRAM 


COMPARING 
INPUTS 


SLNdLNO 


Te ees {57 SGS-THOMSON 


MICROELECTRONICS 
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M54/74HC85 


ABSOLUTE MAXIMUM RATINGS 


a 


Voc 
VI 
Vo 
DC Output Source Sink Current Per Output Pin 
DC Veo or Ground Curren 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | sCParameter | Cte 
C 


; 74HC Series — 40to 85 
Operating Temperature - 1c Series —55 to 125 


Oto 500 
Oto 400 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 


1.5 
Voltage : 


4.2 


Low Level Input : 
Voltage ; 


High Level Output) 2. 1.9 2.0 ; : 
Voltage . —20 pA 4.4 4.5 ; : 
. Ee 5.9 | 6.0 : 5.9 
—4.0 mA | 4.18 4.10 
—5.2mA | 5.68 5.60 


SGS-THOMSON aS 
YF. WCROELECTROMCS 
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M54/74HC85 


DC SPECIFICATIONS (Continued) 


Ta =25°C — 40 to 85°C 
54HC and 74HC 74HC 


Low Level Output 
Voltage 


Input Leakage Vi=Vec or GND +0.1 +1 +1 
Current 

Quiescent Supply Vi=Vcc or GND pA 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t,; = ts= 6ns) 


Parameter 

ming | Typ | Ma 

Eicon a oo 
tTHL 


tPLH Propagation Delay Time 
tPHL (A, B, - OUT) 
tpLH Propagation Delay Time 
tPHL (CASCADE - OUT) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t¢=6ns) 


— 40 to 85°C 
74HC 


Ta =25°C 
54HC and 74HC 


Output 
Transition 
Time 
Propagation Delay 
Time 

(A, B, - OUT 
Propagation Delay 
Time 
(CASCADE-OUT) 


Gn [input Capacitance] | —SS«dYCO 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s of internal equivalent capacitance which is calculated from the opera- 


ting current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation: Icc(opry) = Cpp * Vcc * fin+!cc 


45 SS -THOMS 
S/ 4 CROLL 
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M54/74HC85 


SWITCHING CHARACTERISTICS TEST WAVEFORM ~~ TEST CIRCUIT Icc (Opr.) 


IN -PHASE 


OUTPUT 


OUT-OF-PHASE 
OUTPUT 


$-10174 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 


TYPICAL APPLICATION 
N-BIT CASCADE CONNECTION 


A-DATA 


(LSB) (M38) 


AOD AI A2 A3 A4 AS A6 A7 


BO B1 B2 B3 B4 B5B6 B7 
LSB 


B-DATA 
S- 10175 


LSB= LOWEST SIGNIFICANT BIT MSB= MOST SIGNIFICANT BIT 


CASCADING | CASCADING INPUTS | OUTPUTS 
COMPARING INPUTS 


(A) >(B) 


(A) = (B) 


L 


X: DON’T CARE 


Ee 
es 


fy SGS-THOMSON CS 
IF. MICROELECTRONICS 


{ SGS-THOMSON M54HC86 
7, MICROELECTROMCS M74HC86 


QUAD EXCLUSIVE OR GATE 


a HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
Vain = VniL = 28% Vcc (MIN.) 


BIN F1 
a OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS oe A“ 
= SYMMETRICAL OUTPUT IMPEDANCE Fi me 
lon! = loc = 4 mA (MIN.) cs eo 
m BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ease ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE S4HC86 F1 M74HC86 C1 
Vcc (OPR) = 2V to 6V oe MISHCES Mi 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS86 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC86 is a high speed CMOS QUAD 
EXCLUSIVE OR GATE fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
Input and output buffer are installed, which ena- 
bles high noise immunity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


October 1988 1/4 
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M54/74HC86 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[—Symbot [Parameter === SCV 
i 

Vo 
[to | BC Output Diode Curren 
[lo [BC Output Source Sink Curent Per Ouputin [| #25 | mA 
> 
te 


DG Voc or Ground Current 
Power Dissipation 500 (*) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


Tstg 


RECOMMENDED OPERATING CONDITIONS 


ea ES 


[ Symbol _ 

V 

V 

v 
°C 


74HC Series — 40to 85 
Operating Temperature 54HC Series — 55 to 125 


Input Rise and Fall Time 


2V 
Voc 3 4.5V 


Oto 400 


24 ee cs 
S/ A Se OMSON 
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M54/74HC86 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | —- 55 to125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output} 2. 
Voltage : —20 pA 4.4 
5.9 


—4.0 mA 4.18 
—5.2 mA | 5.68 


Low Level Output 
Voltage 


17 
.18 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_ =15pF, Input t; = t= 6ns) 


EE 
canieind | Min, [Max 
SS cee Oe 
tTHL 
tPHL 


ST SGS-THOMSON ___——i(‘i;C 
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M54/74HC86 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


tTLH Output 
trHL | Transition 
Time 


tpt | Propagation Delay 
tpH_ | Time 


Gy [input Capacitance] [| 


Cpp (“) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. Icc(opr) = Cpp*Vcc fin + loc/4 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


VouT 
(SW =GND) 


VOUT | 
(SW = Vec ) 


TEST CIRCUIT Icc (Opr) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


a kKy7_ SGS-THOMSON 
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k57 SGS-THOMSON M54HC107 


« MICROELECTRONICS 


M74HC107 


DUAL J-K FLIP FLOP WITH CLEAR 


= HIGH SPEED 
fax = 58 MHz (TYP.) at Voc= 5V 


a LOW POWER DISSIPATION 

Icc = 2 pA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 

Vain = VNIL = 28% Vcc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


=s SYMMETRICAL OUTPUT IMPEDANCE 
llonl = lol = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS107 


DESCRIPTION 


The M54/74HC107 is a high speed CMOS DUAL 
J-K FLIP-FLOP fabricated in silicon gate C2MOS 
technology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con- 
sumption. These flip-flop are edge sensitive to the clock 
input and change state on the negative going transi- 
tion of the clock pulse. Each one has independent J, 
K, CLOCK, and CLEAR inputs and Q and Q outputs. 
CLEAR is independent of the clock and accomplished 
by a logic low on the input. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 


TRUTH TABLE 


X: DON’T CARE 


October 1988 


BIN 
Plastic Package 


a 


Ceramic Frit Seal Package 


; nd 


C1 
SO Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC107 F1 M74HC107 C1 
M74HC107 B1N M74HC107 M1 
M74HC107 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
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M54/74HC107 


LOGIC DIAGRAM (1/2 Package) 


ABSOLUTE MAXIMUM RATINGS 


[Vo] 8 Output Votage 
Tc [BC Input Diode Curent ———SSSCSC~—S~‘iSSCSCi Sm 
Tox [BC Output Diode Current ———SSSCS~—S~sSS 2m 
Seas 
ee fans 
ae ee 


Voc 
Vi 
Vo 
DC Output Source Sink Current Per Output Pin 
i66-0F lan | BC Voc or Ground Current es ee ee 
Power Dissipation 500 (*) | mw 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage TT 
input Voltage Pp OtVoo | 
Ce 


V 
V 
Output Voltage 0to Vcc V 
, 74HC Series — 40to 85 5 
Operating Temperature 54HC Series — 55 to 125 
2V 
Voc 3} 4.5V 
6 V Oto 400 


2 CCC sGs-THOMSON 
_ ‘If, MICROELECTRONICS 


Input Rise and Fall Time 


M54/74HC107 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 


Vin High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


lcc | Quiescent Supply 
Current 


Propagation Delay Time 
(CLOCK-Q, Q) 


Propagation Delay Time 
(CLEAR-Q, Q) 


Maximum Clock Frequency 


Gy SGS-‘THOMSON 
IF, MICROELECTROMICS a 


M54/74HC107 


AC ELECTRICAL CHARACTERISTICS (C,; = 50pF, Input t, = tf = 6ns) 


Ta =25°C 
54HC and 74HC 


Typ. | Max. | 


ié) 

“N © © 
as 
oi 


Output Transition 
Time 


tTLH 
TTHL 
tpLH | Propagation Delay 
tpHL | Time = 
(CLOCK-Q, Q) 
tpLy | Propagation Delay 
tpH_ | Time 
Cin 


N NM 
oo 
ao > 
N ft 


=NN 
ow 

—_ 

Nn oO 
oon 

No 

oho 
aso 


(CLEAR-Q, Q) 
Maximum Clock 
Frequency 
twit) | Minimum Pulse 
Width (CLEAR) 
tw) | Minimum Pulse 
tw(H) Width (CLOCK) 
| Cin | Input Capacitance Pl 
Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
Current consumption without load. 


Average operating current can be obtained by the following equation. 
lociopr) = Cpp*Vecefin + loc/2 per F/F 


Minimum Set-Up 


Time 
Minimum Hold 2.0 
Time 4.5 


Minimum 
Removal Time 


Q@ Q@ =~f|/Qg — 
N@OOrINWO!/OOO/;/AO? 


a a eg ee fz SGS-THOMSON 
IF. MICROELECTROMES 
172 


M54/74HC107 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S -10212 


SWITCHING CHARACTERISTICS TEST WAVEFORMS TEST CIRCUIT Icc (Opr.) 


$-10214 


TRANSITION TIME OF INPUT WAVEFORM IS THE 
SAME AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 


G7 SGS-THOMSON CS 
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AYf, iiemonusorsones 


M54HC109 
M74HC109 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


w HIGH SPEED 
fuax = 60 MHz (TYP.) at Vcc= 5V 
= LOW POWER DISSIPATION 
Icc = 2 pA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 
Vain = VNIL = 28% Vcc (MIN.) 
w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS109 


DESCRIPTION 


The M54/74HC109 is a high speed CMOS DUAL 
J-K FLIP-FLOP WITH PRESET AND CLEAR fabri- 
cated in silicon gate C2MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 


In accordance with the logic level on the J and K 
input is device changes state on positive going tran- 
sitions of the clock pulse. CLEAR and PRESET are 
independent of the clock and accomplished by a 
low logic level on the corrisponding input. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


BIN F1 
Plastic Package 


en 


C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC109 F1 M74HC109 C1 


M74HC109 B1N M74HC109 M1 
M74HC109 F1 


PIN CONNECTIONS (top view) 


No tnternal 
Connection 


Ceramic Frit Seal Package 


1/5 
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M54/74HC109 


TRUTH TABLE 


Taps [se pe |rpe fe] 
Taw pe | oe | |e 
Tape fx [x |e | on [te | NocHNGE 


X: DON’T CARE 
LOGIC DIAGRAM (1/2 package) 


PRESET 


CLEAR 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


DC Output Voltage —0.5 to Voc + 0.5 


a se G7 SGS-THOMSON 
Jf, acta attr 
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M54/74HC109 


RECOMMENDED OPERATING CONDITIONS 


Ceymbor [Parameter Vatu 
Voc [Supp Votage —SCSC~“~*‘“*~dS*C“‘C‘ OSC 


Output Votage 


74HC Series —- 40to 85 
Operating Temperature c414c Series —~55 to 125 


pe Input Rise and Fall Time 


DC SPECIFICATIONS 
Ta=25°C 


Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Icc | Quiescent Supply 
Current 


Ie SGS-THOMSON a 
yf, Sue THOMSON 
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M54/74HC109 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t, = ts=6ns) 
54HC and 74HC 


Parameter 


Nei aieelae 
tTHL 
tPHL (CLOCK-Q, Q) 
— a 


tpLH Propagation Delay Time 
tPHL (CLR-Q, PR-Q, Q) 


Maximum Clock Frequency 


Ta =25°C 
Parameter 54HC and 74HC 


2.0 80 | 165 205 250 
4.5 21 50 
6.0 18 3 43 
2.0 90} 190 

4.5 24 

6.0 21 


N 
a 


Output 
Transition 
Time 


—_+ = 
QO o 


Propagation Delay 
Time _ 
(CLOCK-Q, Q) 
Propagation Delay 
Time 
(CLR, PR-Q, Q) 
Maximum Clock 
Frequency 


N ® 
COW 


GQ Wd 
NO © 


Minimum Pulse 
Width 

(CLOCk) 
Minimum Pulse 


Width 
(CLR, PR) 


OPP DAN |: 

ouo oun o 
Go oo 

N@OOIN “N @© © 
a i | a a | 
arog na Oona 

— — (© 

oOo an 
—_ 

aA W — 

oN Oo 


Minimum Set-Up 
Time 


Minimum Hold 
Time 


OPNIDLH! 
oun°o 
— ok 
ou 


Minimum 
Removal Time 
(CLR, PR) 


[Gy _[ input Capacitance} [| ———*«|~—i| si wl —| 10 
i 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation loc (Opr.)= Cpp*Vocefinelcc/2 (per FF) 


4/5 i SGS-TH 
S/ A tattle tanker 
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M54/74HC109 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10169/1 


S -10215/1 
$- 10172 


TEST CIRCUIT Icc (Opr.) 


$-10170 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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(7 SGS-THOMSON ——s«MSSAHC112 
AYA. wickosscrnomes —M74HC112 


DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 


w HIGH SPEED 


fMax= 59 MHz (Typ.) at Vcc = 5V 
LOW POWER DISSIPATION San at 
loc = 2 pA at Ta = 25°C 
= HIGH NOISE IMMUNITY 16 16 
1 1 


VnIH = VNIL= 28% Vec (MIN.) 


BIN F1 

7 a Ae ane Ree Plastic Package Ceramic Frit Seal Package 
we SYMMETRICAL OUTPUT IMPEDANCE y a 

lon} = lot = 4 mA (MIN.) Fi mn 
m= BALANCED PROPAGATION DEALYS M14 C1 

tPLH = tPHL Micro Package Plastic Chip Carrier 
a WIDE OPERATING VOLTAGE RANGE ORDERING NUMBERS: 

Vcc (OPR) = 2 to 6V M54HC112 F1 M74HC112 C1 
m PIN AND FUNCTION COMPATIBLE M74HC112 BIN M74HC112 M1 


WITH 54/74LS112 M74HC112 F1 


DESCRIPTION 


The M54/74HC112 is a high speed CMOS DUAL 
J-K FLIP-FLOP WITH PRESET AND CLEAR fabri- 
cated in silicon gate C@MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The M54HC112/M74HC112 dual JK flip-flop fea- 
tures individual J, K, clock, and asynchronous set 
and clear inputs for each flip-flop. When the clock 
goes high, the inputs are enabled and data will be 
accepted. The logic level of the J and K inputs may 
be allowed to change when theclock pulse is high 
and the bistable will function as shown in the truth 
table. Input data is transferred to the input on the 
negative going edge of the clock pulse. All inputs 
are equipped with protection circuits against sta- 
tic discharge and transient excess voltage. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


October 1988 1/5 
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M54/74HC112 


TRUTH TABLE 


INPUTS OUTPUT 


FUNCTION 


pe | a 

a ee 
a aa 
| an | On| NO CHANGE 
ae a 
a ae 
ee 
pan | on 


TOGGLE 
NO CHANGE 


X: DON’T CARE 


LOGIC DIAGRAM (1/2 Package) 


PRESET 


ABSOLUTE MAXIMUM RATINGS 


[Taig __| Storage Temperature —=SS~=~“*~*~*~‘“rCSC*‘“C Ww HCCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


DC Output Voltage —0.5 to Voc + 0.5 
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RECOMMENDED OPERATING CONDITIONS 


me 
[Suppyvotage—SSSC~=“~*~“~*‘~SC“‘C‘ OS 


: 74HC Series —40to 85 


2V 0 to 1000 
Vcc } 4.5V Oto 500 
6 V 


Input Rise and Fall Time 


Oto 400 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter V Test Condition 54HC and 74HC 


cc 
High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Icc | Quiescent Supply 
Current 


j smoot | mr 
Output Transition Time 
tTHL 
tPLH Propagation Delay Time 
tPHL (CLOCK-Q, Q) 
tpLH Propagation Delay Time 
PR, CLEAR - Q, Q 


Maximum Clock Frequency 


SGS-THOMSON __ 
B.. icRoLectROMIcS 


<4) 


M54/74HC112 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t,; = tf =6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 


Tw }U 


Output Transition 
Time 


Propagation Delay 
Time 2 
(CLOCK-Q, Q) 


Propagation Delay 
Time 
(PR, CLR-Q, Q) 
Maximum Clock 
Frequency 


Minimum Pulse 


Width (CLOCK) 


Minimum Pulse 
Width CLEAR 
PRESET 


Minimum Set-up 
Time 

J, K 

Minimum Hold 
Time 

J, K 

Minimum Removal 


Time (CLEAR, 
PRESET) 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained the following equation: 
ICC(opr) = Cpp * Vcc °* fin+!cc/2 (for 1 Flip/Flop). 


Be a a (7 SGS-THOMSON 
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M54/74HC112 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S$- 10172 


$-10169/1 


TEST CIRCUIT Icc (Opr.) 


S- 10216 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC113 
M74HC113 


DUAL J-K FLIP FLOP WITH PRESET 


w HIGH SPEED 
fmax = 64 MHz (Typ.) at Voc = 5V 


LOW POWER DISSIPATION 
Icc = 2 pA at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VnIH = VNIL= 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2 to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS113 


DESCRIPTION 


The M54/74HC113 is a high speed CMOS DUAL 
J-K FLIP FLOP WITH PRESET fabricated in sili- 
con gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This circuit offers individual J, K, set, and clock in- 
puts. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are 
enabled and data will be accepted. The logic level 
of the J and K inputs may be allowed to change 
when the clock pulse is HIGH and the bistable will 
function as shown in the thruth table as long as mi- 
nimum set-up times are observed. Input data is 
transferred to the outputs on the negative-going ed- 
ge of the clock pulse. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC113 F1 M74HC113 C1 
M74HC113 BIN M74HC113 M1 
M74HC113 F1 


PIN CONNECTIONS (top view) 


x 
O 
jo) 
a) 
oO 


sLj2 


NC = 
No Internal 
Connection 


1/6 
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TRUTH TABLE 


INPUTS | ourpur 
FUNCTION 


NO CHANGE 


TOGGLE 


NO CHANGE 


es 
X: DON’T CARE 


LOGIC DIAGRAM 


er ITA SGS-THOMSON 


m MICROELECTRONICS 
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ABSOLUTE MAXIMUM RATINGS 


Voc Supply Voltage 
Vi DC Input Voltage —0.5 to Voc + 0.5 
Vo 


[Pp | Power Dissipation ———SSSSCS~S~iSSC) Cd 
[Storage Temperature ——=SC~*~=“‘*‘*~sC‘“Ct WSOC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


| = Vg_———s«| DC Output Voltage —0.5 to Voc + 0.5 V 


(*) 500 mW = 65° derate to 10 mW/°C from 65°C to 85°C for plastic package 
(*) 500 mW= 65° derate to 12 mW/°C from 100 to 125°C for frit-seal package 


RECOMMENDED OPERATING CONDITIONS 


| t~“‘CNCCParameter——— | Cte 
[Suppiyvotage—SSCSC*~<“~*~“‘iSC“‘C‘ Cd 
V 
[Vo [ouput votage——SSSSCSCS~S~s Vc 


V 
74HC Series —40 to 85 2 
TA Operating Temperature 54HC Series _55 to 125 C 


2V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
Parameter V Test Condition 54HC and 74HC 


cc 
High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage : —20 pA 44 | 45 
5.9 | 6.0 

—-4.0mA | 4.18 | 4.31 

-—5.2mA | 5.68 | 5.8 

0.0 

0.0 

0.0 

0.17 
Bie: 


Low Level Output 0.1 


Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, C_=15pF, Input t, = ts = 6ns) 


Output Transition Time 


Propagation Delay Time 
(CLOCK-Q, Q) 


Propagation Delay Time 
(PRESET-Q, Q) 


Maximum Clock Frequency 


AB STA SGS-THOMSON 


MICROELECTRONICS 
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AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =ts=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time S 
(CLOCK-Q, Q) 


Propagation Delay 

Time —* 

(PRESET-Q, Q) 
fMAX 


Maximum Clock 
Frequency 


twH) | Minimum Pulse 
tw(L) Width (CLOCK) 


twit) | Minimum Pulse 
Width PRESET 


Minimum 
Set-up Time 
J, K 


Minimum ; 
Hold Time : 
J, K : 
Minimum : 
Removal Time : 
(PRESET) : 
| Ow | | 10 | | 10 | pF 


Cpp (*) | Power Dissipation cs 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation: 
Iccropr)= Crp * Vcc * fin+!cc/2 (for 1 Flip/Flop). 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


Jjoork 


o| 


Vou 


S$ -10217 


TEST CIRCUIT Icc (Opr.) 


Voc 
GNO 
Vcc 


GND 


You 


Vou 


VOH 


o| 


VoL 


$-10218 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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ky, 3 Toes 


M54HC123 
M74HC123 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


= HIGH SPEED 
tpp = 28 ns (TYP) at Voc =5V 


m LOW POWER DISSIPATION 
STANDBY STATE Ioc=4 pA (MAX.) at Ta = 25°C 
ACTIVE STATE I¢¢ = 200 pA (TYP) at Voc =5V 


ew HIGH NOISE IMMUNITY 
Vain = VniIL = 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPpLH = tPHL 


a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


ew WIDE OUTPUT PULSE WIDTH RANGE 
twouT=120ns ~ 60s over at Vcc =4.5V 


=» PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS123 


DESCRIPTION 


The M54/74HC123 is a high speed CMOS MONO- 
STABLE multivibrator fabricated with silicon gate 
C2MOS technology. It achieves the high speed ope- 
ration similar to equivalent LSTTL while maintai- 
ning the CMOS low power dissipation. There are 
two trigger inputs, A INPUT (negative edge) and 
8 INPUT (positive edge). These inputs are valid for 
rising/falling signals, (t,trl sec). 

The device may also be triggered by using the CLR 
input (positive-edge) because of the Schmitt-trigger 
input; after triggering the output maintains the MO- 
NOSTABLE state for the time period determined 
by the external resistor Rx and capacitor Cx. Ta- 
king CLR low breaks this MONOSTABLE STATE. 
If the next trigger pulse occurs during the MONO- 
STABLE period it makes the MONOSTABLE pe- 
riod longer. Limit for values of Cx and Rx: 


Cx: NO LIMIT 
Rx: Vec= 2.0V 5KQ to 1MQ 
Vec= 3.0V 1KQ to 1MQ 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage 
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F 
Ceramic Frit Seal Package 


Plastic Package 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC123 F1 M74HC123 C1 
M74HC123 B1N M74HC123 M1 
M74HC123 F1 


PIN CONNECTIONS (top view) 


wo 


NC = 
No Internal 
Connection 


1/8 
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TRUTH TABLE 


INPUTS OUTPUTS 


beg Se | a | _ 


a | a 
a OO 


*» [x |» |. 
ee 
Sr a 
Sn 


A) p 


ABSOLUTE MAXIMUM RATINGS 


[symbol ——~—SsParameter———SSSOdYSSCae Ut 
a a 
oa a 
a ae 
emo 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter] tue S——~sdSSsCénitsS 
Output Votage 


: 74HC Series —-40to 85 
T 
Operating Temperature 54HC Series — 55 to 125 


Voc 
Vi 
Vo 


Input Rise and Fall Time (CLR only) 


2 V 0 to 1000 
Voc 3 4.5V 
6 Oto 400 


Oto 500 
Cx External Capacitor NO LIMITATION 


External Vv 3 
Resistor ce 13 


2/8 
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SYSTEM DIAGRAM 


TIMING CHART 


| wour te | 


$-10028/1 
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BLOCK DIAGRAM 


S-10091/1 


Note: 
(1) Cx, Rx, Dx are external components. 
(2) Dx is a clamping diode 


S-1009 2/1 


The external capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply 
voltage is turned off Cx is discharged mainly through an internal parasitic diode (see figures). 
If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of damaging 
the |.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and 
Vcc decrease slowly, the surge current is automatically limited and damage the I.C. is avoided. 
The maximum forward current of the parasitic diode is approximately 20 mA. In cases where Cx 
is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows: 


tr= (Vcc —0.7)-Cx/20mA 


In cases where t¢ is too short an external clamping diode is required to protect the |.C. from the 


surge current. 


FUNCTIONAL DESCRIPTION 


Stand-by state 

The external capacitor, Cx, is fully charged to Voc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) 
are both turned off. The two comparators that con- 
trol the timing and the two reference voltage sour- 
ces stop operating. The total supply current is 
therefore only leakage current. 


Trigger operation 
Triggering occurs when: 


1 st) Ais “low” and B has a falling edge; 

2 nd) B is “‘high”’ and A has a rising edge; 

3 rd) A is low and B is high and C1 has a rising 
edge. 


After the multivibrator has been retriggered com- 
parator C1 and C2 start operating and Qn is tur- 
ned on. Cx then discharges through Qn. The 
voltage at the node R/C external falls. 


When it reaches Vref, the output of comparator 
C1 becomes low. This in turn resets the flip-flop 
and Qn is turned off. 

At this point C1 stops functioning but C2 continues 
to operate. 

The voltage at R/C external begins to rise with a 
time constant set by the external components Rx, 
Cx. 

Triggering the multivibrator causes Q to go high 
after internal delay due to the flip-flop and the ga- 
te. Q remains high until the voltage at R/C exter- 
nal rises again to VrerFn. At this point C 2 output 
goes low and O goes low. C 2 stops operating. That 
means that after triggering when the voltage R/C 
external returns to VaeFH the multivibrator has re- 
turned to its MONOSTABLE STATE. In the case 
where Rx « Cx are large enough and the dischar- 
ge time of the capacitor and the delay time in the 
|.C. can be ignored, the width of the output pulse 


tw (out) is as follows: 


tw(ouT) = 0.46 Cx + Rx 


Oe ee 57 SGS-THOMSON 
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FUNCTIONAL DESCRIPTION (Continued) 


Re-trigger operation 

When a second trigger pulse follows the first its ef- 
fect will depend on the state of the multivibrator. 
If the capacitor Cx is being charged the voltage le- 
vel of R/C external falls to Vrefl again and Q re- 
mains high i.e. the retrigger pulse arrives in a time 
shorter than the period Rx « Cx seconds, the ca- 
pacitor charging time constant. If the second trig- 
ger pulse is very close to the initial trigger pulse 
it is ineffective; i.e., the second trigger must arrive 
in the capacitor discharge cycle to be ineffective. 


DC SPECIFICATIONS 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
(Q, Q Output) 


Low Level Output 
Voltage 
(Q, Q Output) 
4.5 
6.0 
Input Leakage 
Current 


R/C Terminal 
Off-State Current 


Quiescent Supply 
Current 


Icc’ | Active State (1) 
Supply Current 


Vi=Vcc or GND 
Vi=Vcc or GND 


Vi=Vcc or GND 


lon = —20pnA| 4.4 
lon = —4mA 
lon = —5.2mA 


1.9 
5.9 


M54/74HC123 


Hence the minimum time for a second trigger to 
be effective depends on Vcc and Cx. 


Reset operation 

CL is normally high. If CL is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 


Also transistor Op is turned on and Cx is charged 
quicky to Vcc. This means if CL input goes low, 
the IC becomes waiting state both in operating and 
non operating state. 


Ta=25°C 
54HC and 74HC 


4.18 


.O 

4.31 

3.68 | 5.80 
0.0 


0.1 


2.0 | Vi= Voc or GND 
4.5 Pins 2, 14 
6.0 Vin = Vocr2 


fa, SGS-THOMSON _CCC‘(‘“CCOC‘*SB 
4 ., MICROELECTRONICS 


(1): Per Circuit 


M54/74HC123 


AC ELECTRICAL CHARACTERISTICS (Vcc=5V, Ta=25°C, C_=15pF, Input t, = t= 6ns) 


54HC and 74HC 
Sere Pin 
tTLH Output Transition Time 
tTHL 
tPLH Propagation Delay Time 27 41 
tPHL (A, B - Q, Q) 


tpLH Propagation Delay Time _ 
tPHL (CLEAR, TRIGGER - Q, Q) 
tPLH Propagation Delay Time 
tpHL (CLEAR - Q, Q) 


Ta =25°C 
54HC and 74HC 


Typ. | Max. 


30 75 


Output Transition 


Propagation Delay; 2. 124 | 240 
Time = 
(A, B - Q, Q) : 


31 48 
26 41 


Propagation Delay 
Time (CLR 
TRIG - Q, Q) 


Propagation Delay 


Time 


(CLR - Q, Q) 
Minimum Cx = 100pF 
Retrigger Rx = 1KQ 
Time 
| Cx =0.01 nF 
Rx = 1KQ 


4.5 
6.0 
AtwouT | Output Pulse 
Width Error 
Between Circuits 


twouT | Output Pulse Cx = 100pF 
Rx=10kQ a 
Cx =0.1p4 


6/8 { SGS-THOMS 
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— 40 to 85°C | — 55 to125°C 
74HC 
6.0 
Input Capacitance 


| Max. | Min. | Max. | Min. | Max. 

; IBBRER 

6.0 

: BEE 

4.5 

7 | =| 0] —| 10 | oF 
Peeler | [-|-[-|-[- 

Capacitance 


Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the equation hereunder. 
Icciopr.) = pp ° Voc * fint+!cc’ Duty/100 + Ic¢c/2 (per monostable) 


(Icc’: Active Supply Current) 
(Duty: %) 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
54HC and 74HC 


Parameter Test Condition 


tw(H) | Minimum Pulse 
tw) | Width 
(Trigger) 


tw) | Minimum Clear 
Pulse Width 


twout - Cx Characteristics (Typ) trr - Vcc Characteristics (Typ) 
G -6370 


S553 S= wane 
eee eS + a maens 
an oo a8 De abl Ht} +4 
tet 


SES il 

10 ai lil 
Se Se ee W 

10 kes ey allizaiia 


BSSsttm——Ouma,r t —aSese! rere eesit 
_— eee iii ae + sancti 
pa to i 

we aagiil <ciienats HH 


ee: ee ee eee Fr 
Sees.) ae ee 08 ED Gee Ges OP oe Oo 2 ee ee eee 
66. SS A ————— 


cen ntt a ee oe ts es oo om oo ese 


10 10° CX(pF) 
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M54/74HC123 


Output Pulse Width Constant, TEST CIRCUIT Icc (Opr) 
K-Supply Voltage Rx= 10k 


$-10029 


TRANSITION TIME OF INPUT WAVEFORM IS 
THE SAME AS THAT IN SASE OF SWITCHING 
CHARACTERISTICS TESTS. 


twour *trr 


S- 10030/1 
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M54/74HC125 
M54/74HC126 


QUAD BUS BUFFERS (3-STATE) 


a» HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


m LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VniH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lo. = 6 mA (MIN,) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

# WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS125/126 


DESCRIPTION 


The M54/74HC 125 and the M54/74HC126 are high 
speed CMOS QUAD BUS BUFFERS (3-STATE) fa- 
bricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

These devices require the 3-STATE control input 
G to be taken high to make the output go into the 
high impedance state. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLES 


INPUTS | OUTPUT 


INPUTS | OUTPUT 


co ae 
X X L Z 
L L H L 
H H H H 
X: DON’T CARE _Z: HIGH IMPEDANCE 
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" BIN 1 FY 
Plastic Package Ceramic Frit Seal Package 


a“ 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 


‘ -~70 
Connection eal 
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201 


M54/74HC125/126 


CHIP CARRIER 


A A4 
NC NC 
Y4 Y4 


NC NC 
G3 G3, 


S-7074/1 S-7114/1 


ABSOLUTE MAXIMUM RATINGS 


[Parameter Value 


DC Output Voltage ~0.5 to Voc + 0.5 


[Tat | Storage Tempero ——SSSSC~C~“~*~rC*C‘“t HCY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | ————séPaarameter =| Clue =———~—~sd=SCsént SC 
Output Votage 
C 


74HC Series -40to 85 
2 V 0 to 1000 
Input Rise and Fall Time Vcc j} 4. Oto 500 


| i SGS-THOM 
; S/F til et aecesrtt 
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M54/74HC125/126 


CIRCUIT DIAGRAM 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 
Parameter Vcc | Test Condition S4HC and 74HC 
2.0 : 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage Vi=Vcc or GND 
Current 

loz 3-State Output Vi =Vin or Vit 
Off-State Current Vo=Vccor GND 


Icc | Quiescent Supply Vi=Voc or GND 
Current 


Gy, SGS-‘THOMSON _ CS 
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M54/74HC125/126 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = t;=6ns) 


mo | 


ttLH | Output Transition 
trHL | Time 
tpLH | Propagation Delay] 2. 52 | 100 
tpH_ | Time , 13 20 
‘ 11 17 
tpLH | 3-State Output 2.0 44 90 
tPHL 4.5 | RL=1 KO 11 18 
6.0 19 15 
tpLz | 3-State Output 
tPHZ 


Disable Time 
| Cin Input Capacitance] | 10 | — | 10 | 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. 
lcc(opr) = Crp * Voc ° fin+!cc/4 (per Circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Ta = 25°C 
54HC and 74HC 


Test Condition 


INPUTS . INPUTS INPUTS 
A he = G 


OUTPUTS 
Y OUTPUTS ; OUTPUTS 
Y : Y 


S -10334 $-10333 
S- 10290 


INPUTS 
A 


INPUTS 
G 


OUTPUTS 
Y 


OUTPUTS 3 OUTPUTS 
Y i Y 


$- 10290 $ -10291 $-10292 


as {77 SGS-THOMSON 
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M54/74HC125/126 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE. 


HC126 
INPUT WAVEFORM 


$-10289 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE. 
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M54HC131 
M74HC131 


3 TO 8 LINE DECODER/LATCH 


w LOW POWER DISSIPATION 
Icc = 4A (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VnNIH = VNIL = 28% Vcc (MIN.) 


m= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
IlOH| = lo. = 4 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = PHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


ws PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS131 


DESCRIPTION 


The M54/74HC131 is a high speed CMOS 3 TO 
8 LINE DECODER/LATCH fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is a DECODER/LATCH capable of se- 
lecting arbitrarily one of eight outputs by three bi- 
nary inputs A, B, and C, in this case, the selected 
output is at logic ‘‘low’’. 

Also, when ENABLE input G1 is set low or ENA- 
BLE input G2 is set high, selection is inhibited 
regardiess of other input signals and all the out- 
puts are at high. All inputs are equipped with pro- 
tection circuits against static discharge and 
transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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F 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC131 F1 M74HC131 C1 
M74HC131 B1N M74HC131 M1 
M74HC131 F1 


PIN CONNECTIONS (top view) 


1412 13 


No Internal 
Connection 
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M54/74HC131 


TRUTH TABLE 


INPUTS OUTPUTS 
ENABLE SELECT 
CLK Gi G2 C B A 


2 a ee Ce” Te ea ee ae es 
Se ak Fe Si) SE a ES 
aL. Or 2. We. sae? Ee. 
oe Ee. J. EE Ee 
Ee EE Er 
er ok ee pe poke JF fo ee 
eS Ce eS A ee SS Ce 
o> vas, “Wee I AE =a. ee 
a. I Ea EE 
ur AD EE EE OE 
fe 3h. Gk. sk: oh Eb? 


X Outputs corresponding to stored address L: all others H 


| t—~—“‘(‘SSC*éParameter = sid|sC Cale =~] Sit 


| Symbol 

| 

[i [BC input Diode Curent SC«dS Om 
[tox [06 Output Diode Curent. SSCS*~‘“SC‘“‘(CH# QOW™~™~#*dSCOUCmAC 
[lo | Bo Output Source Sink Curent Per Output Pin | 25 «| mA 
FP Power Dissipation 500 (*) 
[Tag [Storage Temperature —SSSSSCSC~*idSC(‘ SSW USOC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | sCéPararmeter =| Cte ~——S—SiSsCnit—Cid 


; 74HC Series — 40to 85 
2V 0 to 1000 
Input Rise and Fall Time Voc 3 4. Oto 500 
Oto 400 
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M54/74HC131 


BLOCK DIAGRAM 


3-BiT 
INPUT REGISTER 


3 to 8 LINE 
DECODER 


LOGIC DIAGRAM 
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M54/74HC131 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Quiescent Supply 
Current 


| 
Vou | High Level Output} 2. : 
Voltage A ; 
.O 5.9 
, 4.1 
: 5.6 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Cy = 15pF, Input t, = t;=6ns) 


smn | reanewe — | — MAX 
tTLH Output Transition Time 
THLE 
tpLy Propagation Delay Time 
tPHL CLOCK - Yn 
tpLH Propagation Delay Time 
tPHL G1, G2- Yn 


4/6 
yj SGS-THOMSON 
BiG IF, MCROELECTROMICS 


M54/74HC131 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; =ts=6ns) 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time — 
(CLOCK - Yn) 


Propagation Delay 
Time 
(G1, G2 Yn) 


Minimum Pulse 
Width 


Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test circuit). 

Average operating current can be obtained by the following: Iccyopr.) = Cpp*Vccefin + !cc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 


INPUT WAVEFORM 


YO 

! 

' 

| 

' 

| 

\ 

' 

! 

1 

| 

I 

! 

' 
Y7 


&y7 SGS-THOMSON ___———SS=SG 
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M54/74HC131 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


G1 or G2 


Yn 
(IN-PHASE) 


Yn Yn 
(IN PHASE) (OUT-OF- PHASE ) 


t PHL 


Yn 
(OUT-OF - PHASE) 
$-9919 


6/6 
yj SGS-THOM 
a6 \/ A cecal deat 


(a, SGS-THOMSON M54HC132 
AY/. wicnoeuecrnomes = M74HC 132 


QUAD 2-INPUT SCHMITT NAND GATE 


= HIGH SPEED 
tpp = 21 ns (TYP.) at Voc= 5V 

s LOW POWER DISSIPATION . VV 
loc = 1 uA (MAX,) at Ta=25°C Refi | 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS ” 


1 
2 Viicyeyc010V at Ves= e Plastic Package § Ceramic Frit Seal Package 


= BALANCED PROPAGATION DELAYS mt fing 


1 


tPLH = tPHL 
ws WIDE OPERATING VOLTAGE RANGE _ M1 _ C1 
Voc (OPR) = 2V to 6V Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
w PIN AND FUNCTION COMPATIBLE 
M54HC132 F1 M74HC132 C1 
WITH 54/74LS132 M74HC132 BiN M74HC132 M1 
M74HC132 F1 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC132 is a high speed CMOS QUAD 
2-INPUT SCHMITT NAND GATE fabricated in sili- 
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. Pin configuration 
and function are identical to those of the 
M54/74HCOO. 

The hysterisis characteristics (around 20% Vcc) of 
all inputs allow slowly changing input signals to be 
transformed into sharply defined jitter-free output 


signals. All inputs are equipped with protection cir- NC = 
cuits against static discharge and transient excess Internal 
onnection 
voltage. 
October 1988 1/4 
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M54/74HC132 


BLOCK DIAGRAM LOGIC DIAGRAM/WAVEFORM 


Daas ae 


VH 
Vin (A) ge : ed, 
| i | 7 AV 


Vour (¥) 


Voc =Pin 14 
GND =Pin 7 


ABSOLUTE MAXIMUM RATINGS 


ea eee 
me 
ae 
pes eel 
160 oF fang 


FP Power Dissipation | 500() | mw 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW= derate to 10 mW/°C from 65°C to 85°C for plastic package 
(*) 500 mW = derate to 12 mW/°C from 100 to 125°C for frit-seal package 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | ——sCéParameter =| Cate ~=—S—~sdTSsint—Ssid 
; 
t 


74HC Series —40 to 85 
Operating Temperature 1116 Series —55 to 125 


Input Rise fall times NO LIMITS = 


Oe Se eS ty, SGS-THOMSON 
IF, MICROELECTROMICS 
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M54/74HC132 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level 
Threshold 
Voltage 
Low Level 
Threshold 
Voltage 


Hysteresis 
Voltage 


High Level Output 
Voltage 


Low Levei Output 
Voltage 


Input Leakage 
Current 

Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy = 15pF, Input t, = t;=6ns) 


54HC and 74HC 
Parameter 
ee ee 
cia CF 
tTHL 


Propagation Delay Time 
tPHL 


G7 SGS-THOM ao 
\/ A SGS "THOMSON 
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M54/74HC132 


AC ELECTRICAL CHARACTERISTICS (C, =5S0pF, Input t, = t= 6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


6.0 
Input Capacitance i 


rs Fe eee ee 
Pelee | PEPE EE 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current is: Icc (Opr.) =Cpp'Vcc'fin + Ilcc/4 (per gate) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10272 


TEST CIRCUIT Icc (Opr.) 


S- 10273 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


44 Ce sas-THom 
we S/ A oto 


(wy, SGS-THOMSON M54HC133 
AYA. iwicnorsemmomes _M74HC133 


13 INPUT NAND GATE 


ms HIGH SPEED 
tpp = 18 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Vcc (MIN.) 


BIN F1 

mw OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS pe 

= SYMMETRICAL OUTPUT IMPEDANCE om tng 
[lon] = lot = 4 mA (MIN.) M1 C1 

w BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING NUMBERS: 

= WIDE OPERATING VOLTAGE RANGE MS4HC133 F1 M74HC133 C1 


Voc (OPR) = 2V to 6V M74HC133 BiN M74HC133 M1 


M74HC133 F1 
w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS$133 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC133 is a high speed CMOS 
13-INPUT NAND GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 7 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 


October 1988 1/4 
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M54/74HC133 


LOGIC DIAGRAM 


A 
B 
Cc 
8) 
€ . 
F 
G 
H 
I 
2 
K 
L 


YUUUUULU 


x4 


ABSOLUTE MAXIMUM RATINGS 


ieee 
ee 
ee 
ed 


Taig | Storage Temperature ———=S~“~*‘“~*~dCSC~‘ SCO HT“ 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


a 
Output Voge 
C 


; 74HC Series —- 40to 85 : 
Operating Temperature 54HC Series — 55 to 125 a 
2V 0 to 1000 
Vec 3 4.5V Oto 500 
Oto 400 


2/4 e 
— ky7, SGS“THOMSON 


Input Rise and Fall Time 


M54/74HC133 


DC SPECIFICATIONS 


Parameter m 


High Level Input | 2.0 
Voltage 4.5 


Ta =25°C 
54HC and 74HC 


— 55 to125°C 


Test Condition 


— 40 to 85°C 
74HC 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


5.2m 


Input Leakage Vi=Vec or GND 
Current 

Icc | Quiescent Supply Vi=Vcc or GND 
Current 


sms | ream | 
tTLH Output Transition Time 
tTHL 
tPLH Propagation Delay Time 
tPHL 


Output 
Transition 
Time 


tTLH 
TTHL 


tPLH 
tPHL 


6.0 
Input Capacitance is ll 
*) 


Cpp ( Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current 
consumption without load. Average operating current can be abtained by the following equation. Iccjopy = Cpp*Vcc*fin + loc 


Propagation Delay 
Time 


P 3/4 
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M54/74HC133 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10274 


S— 7080/1 


TEST CIRCUIT lec (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 SGS- 
oa IST CRaLternaee 


ITT] StS eon 


M54HC137 
_M74HC137 


3 TO 8 LINE DECODER/LATCH (INVERTING) 


w HIGH SPEED 
tpp = 14 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 vA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 


DESCRIPTION 


The M54/74HC137 is a high speed CMOS 3 TO 
8 LINE DECODER/LATCH (INVERTING) fabrica- 
ted in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. 

This device is a 3 to 8 line decoder with latches 
on the three address inputs. When GL goes from 
low to high, the address present at the select in- 
puts (A, B and C) is stored in the latches. As long 
as GL remains high no address changes will be 
recognized. Output enable pins G1 and G2, con- 
trol the state of the outputs independently of the 
select or latch-enable inputs. All the outputs are 
high unless G1 and G2 are low. The HC 137 is ideal- 
ly suited for the implementation of glitch-free de- 
coders in stored-address applications in bus 
oriented systems. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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Plastic Package 


— 


Ceramic Frit Seal Package 


: nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS4HC137 F1 M74HC137 C1 
M74HC137 B1iN M74HC137 M1 
M74HC137 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC137 


LOGIC DIAGRAM 


TRUTH TABLE 


INPUTS aire 
ENABLE SELECT es 


~< 
=) 
“< 
on, 
~< 
NO 


rir rzxx|zz |g 


x< 
| cen Cae ee a cere |e x | 
px 
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HAG 


H H 
Outputs corresponding to stored address 
L X X X 
L: all others H 


X: DON’T CARE 
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M54/74HC137 


ABSOLUTE MAXIMUM RATINGS 


fp camel ere ee 
"Veo | Supply Vonage ——SCSC~=“‘“‘*S*dCSC‘“‘C STC 
Tv [oc input vonage ——SSSC~“~*~“~*~*~“~*~*~dtC Ow Veg nT 
Vo [De Output Votage ——SS~S~S SCO Veg vO | 
tc [ De nput Diode Curent ——SSCS~—~—~‘iSSSC Ym 
Tog | 9¢ Output Diode Current ———SC~“~*~“‘*~*~dtCSC‘“‘C Cm 
[lo | B¢ Output Source Sink Curent Por Output Pn ia 25m 
ies oiieey 1 ma 


Voc 

Vi 

Vo 
[Power Dissipation ———SSSCSC~S~S~SCSCSC« OY 
| Tstg _—[ Storage Temperature | SBS tO SO 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Unit 


Vv 

V 

Output Voltage v 
. 74HC Series —40to 85 

Operating: Temperature 54HC Series — 55 to 125 the 


Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 40 to 85°C | — 55 to 125°C 
54HC and 74HC 74HC 


High Level Input 


Voltage 


High Level Output] 2. ‘ 
Voltage ; —20 pA 4.4 


Low Level Input : 
Voltage : 


5.9 | 6.0 
—-4.0 mA | 4.18 
—5.2 mA | 5.68 


fy, SGS-THOMSON CG 
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M54/74HC137 
DC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
54HC and 74HC 


Low Level Output 
Voltage 


6.0 
Input Leakage 
Current 
Icc | Quiescent Supply Vi=Vcec or GND 
Current 


ema | 
tTHL 
tpLH Propagation Delay Time 
tPHL (G1 - Yn) 
tPLH Propagation Delay Time 17 
tPHL (G2 - Yn) 


tPLH Propagation Delay Time 
tPHL (GL - Yn) 

tpLH Propagation Delay Time 
tPHL (A,B,C - Yn) 


4/6 - 
“-____—__—_—_—_—._ fj SGS-THomson 
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M54/74HC137 


AC ELECTRICAL CHARACTERISTICS (C,=50pF, Input t, = tt = 6ns) 


Ta = 25°C 
Parameter Test Condition S4HC and 74HC 
2.0 


Output Transition 
Time 


Propagation Delay 
Time (G1-Yn) 


Propagation Delay 
Time (G2-Yn) 


Propagation 
Delay Time 
(GL - Yn) 


Propagation 
Delay Time 
(A,B,C - Yn) 


Minimum Pulse 
Width (GL) 


Minimum 
Set-up Time 
(A,B,C GL) 
Minimum 
Hold Time 
(A,B,C GL) 


Note (*) Cppo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following: Iccjopr)= Cpp * Vcc °* fint+!cc 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


S - 10574 


Ga SGS-THOMSON ____——————CSS 
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M54/74HC137 


TEST CIRCUIT Icc (Opr.) 


S- 10282 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


TYPICAL APPLICATION 


YO Y1 ¥Y2 Y3 Y4 YS Y6 Y7 


INPUT 
ADORESS 


TO FIVE 
OTHER 
DECODERS 


yO Yi Y2 Y3 Y4 YS Y6 Y7 YO Y1 Y2 Y3 ¥4 Y5 Y6 Y7 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 


8 9 10 11 12 13 14 15 1617 18 19 20 21 22 23 


OUTPUTS 
S- 10047 
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M54HCT137 


IT See oni M74HCT137 


. MICROELECTRONICS 


3 TO 8 LINE DECODER/LATCH 


= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vuln = VNIL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


=e SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 


DESCRIPTION 


The M54/74HCT137 is a high speed CMOS 3 TO 
8 LINE DECODER/LATCH fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is a three-to eight line decoder with lat- 
ches on the three address inputs. When GL goes 
from low to high, the address present at the select 
inputs (A, B and C) is stored in the latches. As long 
as GL remains high no address changes will be re- 
cognized. Output enable controls, G1 and G2, con- 
trol the state of the outputs independently of the 
select or latch-enable inputs. 

All of the outputs are high unless G1 is high and 
G2 is low. The HCT137 is ideally suited for the im- 
plementation of glitch-free decoders in stored ad- 
dress applications in bus oriented systems. 

All inputs are equipped with protection circuits 
against static discharge and transient excess vol- 
tage. This integrated circuits input and output cha- 
racteristics are with standard 54/74 LSTTL logic 
families. 

M54HCT/74HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NUVOS 
components. These devices are also plug in repla- 
cements for LSTTL devices giving a reduction of 
power consumption. 
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B1N F 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCT137 F1 M74HCT137 C1 
M74HCT137 B1N M74HCT137 M1 
M74HCT137 F1 


PIN CONNECTIONS (top view) 


11 12 13 


NC = 
No Internal 
Connection 
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M54/74HCT137 


TRUTH TABLE 


INPUTS 


ENABLE SELECT 


G) 
rr 


Ed casio : 


Xx Xx X OUTPUT CORRESPONDING TO STORED ADDRESS, 
L; ALL OTHERS, H 


X: DON’T CARE 


LOGIC DIAGRAM 
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VV 


SELECT 
INPUTS 
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ENABLE 
INPUTS 
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M54/74HCT137 


ABSOLUTE MAXIMUM RATINGS 


[symbol | ——C—i~‘“‘*éiRaramecter = | tue 
Supply Voltage —0.5 to 7 


[ie [BC input Diode Curent ————SSCS~“~—Ss*~“‘sSC‘a Cm 
[lox [BC Output Diode Curent ————SS=~=“‘*‘“‘*~*é~idSC‘“‘ Cm 
[lo [BC Output Source Sink Current Per Ouput Pin [25 «Ym 
Tee or fenp [DC Voo or Ground Curent SST «Ym 
[Tag [Storage Temperature ——SSC~=~*~‘“~*dC*~‘“ CHSC” 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | séParameter=— | Cte SCs] snit 
[Voc [Supp Vota SSC*~=“*‘“*~*é*dCSC“‘(CCASwSwHSO™O™#~*~tSC«‘sSC*d 
Operating Temperature Zane Sones aa 
[tate [input Rise andFaliTime——=SSCS*~dSC<“‘*‘“~*~*st NO SOOSCSC*~C‘dtC<StRT 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


STA SGS-THOMSON ___— (i (i‘é;C 
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M54/74HCT137 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


Vin High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage Vin=Vcc or GND +0.1 +1 +1 | pA 
Current 


Quiescent Supply p— [4 | — | ao | — | 60 | aa 


Current ; 
Per input: 


Vin =0.5V or 2.4V 
Other input: 
Vcc or GND 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, Cy. =15pF, Input t, =t,=6ns) 


54HC and 74HC 

pee | Min 
tTLH Output Transition Time 
tTHL 
tpLH Propagation Delay Time 
tPHL (G1-Y) 
tpLH Propagation Delay Time 
tPHL (G2-Y) 
tpLH Propagation Delay Time 
tPHL (GL-Y) 
tPLH Propagation Delay Time 
tPHL (A, B, C-Y) 


4/6 Oo SGS- 
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M54/74HCT137 


Ta=25°C 
54HC and 74HC 


Test Condition 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 
— 40 to 85°C 
Parameter 74HC 
Typ. | Max. | Min. | Max. | Min. | Max. 
=| 


trLH | Output Transition 
trH_ | Time 


tpLH | Propagation Delay 
tpH_ | Time_- 
(G1-Y) 


Propagation Delay 
Time 


(G2-Y) 


Propagation Delay 
Time_ 


(GL-Y) 
Propagation Delay 
Time | 

(A, B, C-Y) 


tPLH 
tPHL 


tPLH 
tPHL 


tPLH 
tPHL 


Minimum Pulse 
Width 
(GL) 


twit) 


Minimum Set-up 
Time 
(A, B, C-GL) 


Time 

(A, B, C-GL) 
i OE SE Eos 
|| {®t “fi =] fF 


Cin Input Capacitance 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load. (Refer to Test Circuit) 
Average opeating current can be obtained by the equation: Icc(opr.) = Cpp*Vecefin + loc 


TEST CIRCUIT 


$-10045 


Cy SGS-THO ———— 
S/ A tL en 931 


M54/74HCT137 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TYPICAL APPLICATION 


STROBE 


DECODER 
ENABLE 


x0 
x4 
X2 


G1 


INPUT 
ADDRESS 


TO FIVE 
OTHER 
DECODERS 


8 9 10 11 12 13 14 15 1617 18 19 20 21 22 23 
OUTPUTS 


6 Line to 64 Line Decoder with Input Address Storage 


6/6 7h SGS-THOMSON 
Se ee tl tment 
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M54HC138 
M74HC138 


3 TO 8 LINE DECODER (INVERTING) 


a HIGH SPEED 
tpp= 17ns (TYP.) at Vcc =5V 

m LOW POWER DISSIPATION 
Icc = 4pA at Ta = 25°C 

m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


w BALANCED PROPAGATION DELAYS 
tPLH= tPHL 

= SYMMETRICAL OUTPUT IMPEDANCE 
loH| = lot 

w HIGH NOISE IMMUNITY 
VNIH= VniL = 28% Vcc (MIN.) 


w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) =2 to 6V 


gw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS138 


DESCRIPTION 

The M54/74HC138 is a high speed CMOS 3 TO 
8 LINE DECODER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
If the device is enabled, 3 binary select inputs (A, 
B and C) determine which one of the outputs will 
go low. If enable input G1 is held low or either G2A 
or G2B is held high, the decoding function is 
inhibited and all the 8 outputs go high. 

Three enable inputs are provided to ease casca- 
de connection and application of address decoders 
for memory systems. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


BLOCK DIAGRAM 


ADDRESS 
INPUTS 


SELECT | ox Voc= Pin 16 
628 GND= Pin 8 
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F1 
Ceramic Frit Seal Package 


nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
* M54HC138 F1 M74HC138 C1 
M74HC138 B1N M74HC138 M1 
M74HC138 F1 


Plastic Package 


PIN CONNECTIONS (top view) 


19 12 13 
Sinisa 


NC = 
No Internal 
Connection 
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M54/74HC138 


TRUTH TABLE 
INPUTS 


c 
=| 
Uv 
c 
=| 
” 


SELECTED OUTPUT 


Fd el al ol lalla 
Gl al lad dal al a ad 
lad al ala lal al ad 
Fl ll al ad a al dala Cal 
Ea aa lal ll ada 


X: DON’T CARE 


LOGIC DIAGRAM 


SELECT 


DATA 
OUTPUTS 


74HC Series — 55 to 125 
2 V 0 to 1000 
Input Rise and Fall Time Voc } 4.5V Oto 500 
6 V Oto 400 


2/5 { SGS-TH 
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M54/74HC138 


ABSOLUTE MAXIMUM RATINGS 


a 
VI 
Vo 


VQ DC Output Voltage —0.5 to Voc + 0.5 


[DC Output Diode Current ——SSSSCSC~—rCS wd 
[Tag | Storage Temperature ——SSCS~=~“~*~“‘~*é~srCSC‘“t SCY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW = derate to 10 mW/°C from 65°C to 85°C for plastic package 
(*) 500 mW = derate to 12 mW/°C from 100 to 125°C for frit-seal package 


DC ELECTRICAL CHARACTERISTICS 


Vin High Level Input | 2.0 
Voltage 4.5 

6.0 

VIL Low Level Input 2.0 
Voltage 4.5 

6.0 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Icc | Quiescent Supply 
Current 


4 SGS-THOMSON — CHS 
F.. MICROELECTROMCS 
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M54/74HC138 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, C= 15pF, Input t, = t= 6ns) 


Parameter 
tTHL 
tPHL (A,B,C-Y) 


tpHL Propagation Delay Time 
(G, G-Y) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time _ 
(A,B,C-Y) 
Propagation Delay 
Time 

(G, G-Y) 


Input Capacitance ae 


ras Eo Pan eo eas 
Cpp (*) | Power Dissipation 57 pF 
Capacitance 
Note (“) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. 
Average operating current is: Icc(op)y = Cpp * Vcc * fin+!cc 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Lr ee a ee &77_ SGS:THOMSON 


MICROELECTROMICS 
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M54/74HC138 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


(IN-PHASE ) 


Y 
(OUT OF-PHASE ) 


$-10278 


TEST CIRCUIT Icc (Opr.) 


< 
s 


S- 10279 


INPUT TRANSITION TIME IS TH SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


G7 SGS-THOMSON ———__—SC—S 
\/ A ees ae 


Af, Rrenortenmomes 


= LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta= 25°C 


= HIGH NOISE IMMUNITY 
VaNiIH = VnNIL= 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS138 


DESCRIPTION 


The M54/74HCT138 is a high speed CMOS 3 TO 
8 LINE DECODER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
If the device is enabled, 3 binary select inputs (A, 
B and C) determine which one of the outputs will 
go low. es. 
If enable input G1 is held ‘‘Low” or either G2A 
or G2B is held ‘‘High’’, the decoding function is 
inhibited and all the 8 outputs go high. 

3 enable inputs are provided to ease cascade con- 
nection and application in address decoders for me- 
mory systems. 

All inputs are equipped with protection circuits 
against static discharge and transient excess vol- 
tage. This integrated circuit has total compatibili- 
ty, input and output characteristics, with standard 
54/74 LSTTL logic families. 

M54HCT/74HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NUOS 
components. These devices are also plug in repla- 
cements for LSTTL devices giving a reduction in 
power consumption. 
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M54HCT138 
M74HCT138 


3 TO 8 LINE DECODER 


1 
Plastic Package Ceramic Frit Seal Package 
M1 C1 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCT138 F1 M74HCT138 C1 
M74HCT138 B1N M74HCT138 M1 
M74HCT138 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HCT138 


TRUTH TABLE 


OUTPUTS 


ahapnitata SELECT 


Secemnenn 
Ben eelee 
= ss sree 
= ss neers 
Sees 
Be meen 
Bisson 


X: DON’T CARE 


LOGIC DIAGRAM 


\ 


a 


DATA 
OUTPUTS 


AAAL 
\ LS LS L) 


[\ 


- 


<q 


SELECT 
INPUTS 


a ; 


MICROELECTRONICS 


{57 SGS-THOMSON 
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M54/74HCT 138 


ABSOLUTE MAXIMUM RATINGS 


vi 
Vo 
ST 
[Tatg [Storage Temperature —=S=~S~S~dSC=~<C OTS“ 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | —sCéParameter— | ate si] Sit 
Supply Votiage [_asws5 Od 


; 74HC Series — 40to 85 
Operating Temperature 54HC Series — 55 to 125 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


G7 SGS-THOMSON _ CCG 
4, MICROELECTRONICS 
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M54/74HCT138 


DC SPECIFICATIONS 


pe ™ r= 
Vin High Level Input 
Voltage 


Ta=25°C — 40 to 85°C 
54HC and 74HC 74HC 


[min. | Typ. | Max. | min. | Max. | min. | Max. 


Test Condition 


< < 


VIL Low Level Input 
Voltage 


Vou | High Level Output 
Voltage 


< 


a — 20 a 4.4 
or 
7 


sama [ase aan = Lane | = [aio] = 


VoL | Low Level Output 
Voltage pa 20 remy 0.1 
or 
Vit 


< 


ee ee 


Vi=Voo or GND Sa eet 


Quiescent Supply 
Current 


Per input: 
Vin =0.5V or 2.4V 
Other input: 
Voc or GND 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C_=15pF, Input t, = t;=6ns) 


54HC and 74HC 
tTLH Output Transition Time 
tTHL 
tpLH Propagation Delay Time 
tPHL (G1-Y) 
tPLH Propagation Delay Time At 
tPHL (G2-Y) 
tPLH Propagation Delay Time 44 
tPHL (A, B, C - Y) 


a6 cs 
\/ A wert taanatds 
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M54/74HCT138 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;=6ns) 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


trLH | Output Transition 
tTHL Time 


Propagation Delay 
Time 


Propagation Delay 
Time 


Propagation Delay 
Time 


Input Capacitance 
Cpp (*) 


Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained from the equation: Iccyopr.) = Cpp*Vccefin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


(AT POSITIVE PULSE) 
Y 


OUTPUT 
(AT NEGATIVE PULSE) 


Gy, SGS-THOMSON __-Ci‘“‘C‘C‘IG 
IF, MICROELECTRONICS 
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M54/74HCT138 


TEST CIRCUIT Ic (opr, 
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M54HC139 


Ays SGS THOMSON M74HC139 


« MICROELECTRONICS 


DUAL 2-TO-4 LINE DECODER/DEMULTIPLEXER 


= HIGH SPEED 
tpp = 16 ns (TYP.) at Vcc= 5V 

= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 

m HIGH NOISE IMMUNITY 
VniH = VNIL = 28% Vcc (MIN.) 

= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE 
IloH| = lot = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
SO Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 


M54HC139 F1 M74HC139 C1 
M74HC139 B1N M74HC139 M1 


M74HC139 F1 
w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS139 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC139 is a high speed CMOS DUAL 
TWO LINE TO FOUR LINE DECODER/DEMUL- 
TIPLEXER fabricated in silicon gate C2MOS tech- 
nology. It has the same high speed performance 
of LSTTL combined with true CMOS low power 
consumption. The active low enable input can be 
used for gating or as a data input for demultiple- 
xing applications. While the enable input is held 
high, all four outputs are high independently of the 
other inputs. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 
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M54/74HC139 


TRUTH TABLE 


INPUTS OUTPUS 
ENABLE SELECT 


SELECTED 
OUTPUT 


X: DON’T CARE 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a 
tie 4 
a a, 
a aa 
Teer tan 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


a IC SGS-THOMSON 
; \/ A ee ee 
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M54/74HC139 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


74HC Series —~ 40to 85 
Operating Temperature © sic Series 55 to 125 


Input Rise and Fall Time 


Voc 
Vv 
Vo 
Ta 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to 125°C 
54HC and 74HC 54HC 


=< 
= 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


tTHL 
tPHL 
tPHL (G-Y) 


SGS-THOMSON _.__si( _trti“‘C:C‘C:O*tC*C*t*t*t*t*t*t*:*:*:C:*:*:CSC:CSC 
F.. iiCROELECTRONICS 
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M54/74HC139 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; =t¢=6ns) 


Ta =25°C — 40 to 85°C |- 55 to125°C 
54HC and 74HC 74HC 


trLH | Output Transition 
TrHL | Time 


tpLH | Propagation Delay 
tpH_ | Time 
A, B-Y 


75 
15 
13 
150 
30 
26 
tp_y | Propagation Delay| 2. 135 
tpH_ | Time : 
G-Y 


a 
Cpp (*) 


Power Dissipation 49 

Capacitance 
Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be abtained by the following equation. 
Ioc(opr) = Cpp*Vecefin + loc 


SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Icc (Opr.) 


Y 
IN -PHASE OUTPUT 


Y 
OUT-OF -PHASE OUTPUT 


$- 10276 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 
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AYf, ficnotteemones 


M54HC147 
M74HC147 


10 TO 4 LINE PRIORITY ENCODER 


= HIGH SPEED 
tpp = 16 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vuln = VNIL = 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 4 mA (MIN.) 


=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS147 


DESCRIPTION 


The M54/74HC 147 is a high speed CMOS 10 TO 
4 LINE PRIORITY ENCODER fabricated in silicon 
gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

This device features priority encoding of the inputs 
to ensure that only the highest order data line is 


encoded. Nine input lines are encoded to a four - 


line BCD output. The implied decimal zero condi- 
tion requires no input condition as zero is encoded 
when all nine data lines are at a high logic level. 
All data input and outputs are active at the low lo- 
gic level. All inputs are equipped with protection 
circuits against static discharge and transient ex- 
cess voltage. 
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1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC147 F1 M74HC147 C1 
M74HC147 B1iN M74HC147 M1 
M74HC147 F1 


PIN CONNECTIONS (top view) 


NC 


INPUTS OUTPUT O 


INPUTS 


OUTPUTS 


OUTPUT A 


No Internal 
Connection 
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M54/74HC147 


TRUTH TABLE 


=) 
a. 
_ 
> 

° ef=|=|=|+/-[+]-/=[2]= 
- 
=) 
= 

x| x |x| *« |x] x] x] < 

) 

r 

Zz 

x] x] x] x] x [x fx] x] a18 

e 


RE 


LOGIC DIAGRAM 


MICROELECTRONICS 
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M54/74HC147 


ABSOLUTE MAXIMUM RATINGS 


[| symbol! |  ————séParameter=— | SC | Sit 
Voc [SuopiyVotage——CSC“‘*‘“~*~*~sSC‘“‘(j | 
[ype input Votags ——CSC~=“‘*~*~*‘“*~*~sdC( Og | 
[Vo | ¢ Output Votags SSS 0 to Ven | 
[te [Be input Diode Curent ———SSCSC~“~“‘~srCSC‘“‘i Ym 
ioe [BC Output Diode Current ———SSCS~=~“~*‘“*~*~sdCSC‘“‘ OCA 
To [BC Output Source Sink Curent Per Output Pin | #25 «| smA—*S 
(emia! 


Voc 
V\ 
Vo 
[Power Dissipation ——=~S=S~=~*~“~*~*~“‘~dSC“‘iR CCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


ae or 
[SuppyVotage Ss SCSC~=“~*~s*~dCSC“‘C# OSC 


74HC Series —- 40to 85 
Operating Temperature 5AHC Series _55 to 125 


2V 0 to 1000 
Vec 3 4.5V Oto 500 


Input Rise and Fall Time 


6 V Oto 400 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


3/5 
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M54/74HC147 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. | lo 1.9 
ae | | 


4.4 
5.9 
—4.0 mA | 4.18 
o| | 2ma | See 
Low Level Output | 2. pom [=] 8. 0.1 Ee 0.1 ae 0.1 
Voltage : 20 pA 0.1 0.1 0.1 
; 0.1 0.1 0.1 
4.0 mA 0.17 | 0.26 0.40 
s2ma_| — [ose /oas| — [oss = [oa 


i Ka a ed 


Input Leakage Vi=Voc or GND 
Current 
Mek cd fee Mead ak aad al 


lcc | Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, CL = 15pF, Input t, = ty = 6ns) 


[smoot | rem 
tTLH Output Transition Time 
tTHL 

Propagation Delay Time 
tPHL 


4/5 
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M54/74HC147 


AC ELECTRICAL CHARACTERISTICS (C,; =50pF, Input t, = ts = 6ns) 


Ta=25°C 
54HC and 74HC 


Output 
Transition 
Time Output 


Propagation Delay 
Time 


6.0 
Input Capacitance a 


Cpp (*) | Power Dissipation 37 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be abtained by the following equation. 
Icc(opr) = Cpp*Vccefin + loc 


SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Icc (Opr.) 


OUTPUT 
(IN -PHASE) 


OUTPUT 
(OUT- OF- PHASE ) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 
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<j, SGS-THOMSON es MS54H1C148 
AYA. wmicnoeucrmomes  M74HC148 


8-TO-3 LINE PRIORITY ENCODER 


mw HIGH SPEED 
tpp = 16 ns (TYP.) at Vcc= 5V 


mw LOW POWER DISSIPATION 

Icc = 4 pA (MAX.) at Ta = 25°C 
w HIGH NOISE IMMUNITY 

VNIH = VNIL = 28% Vcc (MIN.) F1 


= OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE Fs tng 


llow| = lo. = 4 mA (MIN,) 


M1 C1 

m BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPpLH = tPHL ORDERING NUMBERS: 

= WIDE OPERATING VOLTAGE RANGE MS4HC148 F1 M74HC148 C1 


Voc (OPR) = 2V to 6V M74HC148 B1N M74HC148 M1 


M74HC148 F1 
mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS148 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC 148 is a high speed CMOS 8-TO-3 
LINE PRIORITY ENCODER fabricated in silicon ga- 
te C2MOS technology. 
It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The M54/74HC148 encodes eight data lines to 
three-line (4-2-1) binary (octal). Cascading circui- 
try (enable input El and enable output EO) has been 
provided to allow octal expansion without the need 
for external circuitry. Data inputs and outputs are 
active at the low logic level. 
All inputs are equipped with protection circuits 
against static discharge and transient excess ~ Internal 
onnection 
voltage. 
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M54/74HC148 


TRUTH TABLE 


LOGIC DIAGRAM 


m MICROELECTRONICS 


ISTA SGS-THOMSON 
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M54/74HC148 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | —~“‘*séRrameters = | Sate =| Unit 


Voc 
| tk {DC Input Diode Current, | OT mA 
| lox _| DC Output Diode Current 
Po silo 
| loc or leno _| 
a 


Power Dissipation | 500(7) sf mw” 
[Taig [Storage Temperature SSSSCS~*~‘dCSC*‘“CS TD THO 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cate S| it 
— TY 
Input Voltage 0 to Voc Pave 


V 
V 
Output Votage v 
°C 


| Symbol _| 
5S4HC Series —55 to 125 


2 V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


kyz SGS:THOMsSON 


m MICROELECTRONICS 
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M54/74HC148 


DC SPECIFICATIONS 
Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage —20 pA | 4.4 


5.9 
—-4.0mA | 4.18 
-—5.2 mA | 5.68 | 5.8 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta =25°C, C_ =15pF, Input t,; = ts=6ns) 


54HC and 74HC 
Parameter 
tTLH Output Transition Time 
tTHL 
tPLH Propagation Delay Time 
tpHL (IN - AO, A1, A2) 
tpLH Propagation Delay Time 
tPHL (IN - EO, GS) 
tPLH Propagation Delay Time 
tPHL (E1 - EO) 


tpLH Propagation Delay Time 

tPHL (E1 - GS) 
Propagation Delay Time 13 
(E1 - AO, Al, A2) 


AG ae (57 SGS-THOMSON 
m MICROELECTRONICS 
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M54/74HC148 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = ts = 6ns) 


Ta =25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 

trLH | Output 2.0 
TTHL | Transition : 

Time : 
tpLy | Propagation Delay 
tpH_ | Time 

(IN AO, A1, A2) 
tp_H | Propagation Delay 
tpH_ | Time 

(IN, EO, GS) 


tpLy | Propagation Delay 
tpH_ | Time 

(IN, E1, EO) 
tpLH | Propagation Delay 
tpH_ | Time 

(IN, E1, GS) 
tp_H | Propagation Delay 
tpH_ | Time (IN E1, 

AO, A1, A2) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit). 
Average operating current can be obtained by the following equation. 


Iccopy = Cpp*Vccefin + loc 
SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Icc (Opr.) 


se 
~“ 


OUTPUT 
(IN -PHASE ) 


cy ¢y jf ff gy =f). 6) 
OC- NWR A 


OUTPUT 
(OUT- OF- PHASE ) 


m 


$-10269 
$- 10267 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC148 


TYPICAL APPLICATION 
4-BIT CASCADE CONNECTION 


15 14 13 12 11 10 9 8 


WITH IN="H" 


PRIORITY FLAG 
$-10270 


ge eS -THOM 
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{57 SGS-THOMSON M54HC151 


» MICROELECTRONICS 


= HIGH SPEED 
tpp= 20 ns (TYP.) at Voc = 5V 


= LOW POWER DISSIPATION 
Icc =-4 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 4 mA (MIN.) 


a BALANCED PROPAGATION DEALYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2 to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS151 


DESCRIPTION 


The M54/74HC151 is a high speed CMOS 8 CHAN- 
NEL MULTIPLEXER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It provides, in one package, the ability to select one 
bit of data from up to eight sources. The HC151 
can be used as a universal function generator to 
generate any logic function of four variables. Out- 
puts Y and W are complementary selection de- 
pends on the address inputs A, B and C. The strobe 
input must be taken low to enable this device, when 
the strobe is high W output is forced high and con- 
sequently Y output goes low. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M74HC151 


8 CHANNEL MULTIPLEXER 


1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC151 F1 M74HC151 C1 
M74HC151 B1N M74HC151 M1 
M74HC151 F1 


PIN CONNECTIONS (top view) 


DATA 
INPUTS 


OUTPUTS 


STROBE SELECT 


STROBE [ |“ 


No Internal 
Connection 


1/6 
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M54/74HC151 


LOGIC DIAGRAM 


TRUTH TABLE 


——_ ar OUTPUTS 


Sor as a Sane <a ors ee 


fe | 
X X xX H 
L L L L 
L L H L 
L H L L 
L H H L 
H L L L 
H L H L 
H H L L 
H H H L 
X: DON’T CARE 
a {jz 8GS-THOMSON 
™ MICROELECTRONICS 


262 


M54/74HC151 


ABSOLUTE MAXIMUM RATINGS 


Sak A <~— (S 


Voc 

VI 
Vo 
[DC input Diode Curent ———SCSC*~“~*~“‘*~*~‘*‘“dS*C‘a CY 
Tog | 06 Output Diode Curent ——SSC~sSSCi Cd 
[1p | BC Output Source Sink Current Per Output Pn | a 25~S*dYSCmA 
| loc or tenn 
| Tstg 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by mW/°C: 65°C to 85°C. 


Tst e 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | ate | nit 
Input Voltage 0 to Vcc PM 


| Symbol _| 

Vv 

Vv 

v 
°C 


: 74HC Series —40 to 85 
Operating Temperature 111C Series 55 to 125 


2V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


G7 SGS-THOMSON _ CC‘ 
JF .. MICROELECTRONICS 
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M54/74HC151 


DC SPECIFICATIONS 
Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 
Quiescent Supply 
Current 


Vou | High Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C_ =15pF, Input t, = t,=6ns) 


ee and 74HC 
Parameter 

tTHL 
tPHL (D-W) 

17 27 
tPLH Propagation Delay 12 
tPHL Time (STROBE-W) 
tpLH Propagation Delay 18 
tPpHL Time (STROBE-Y) 
tPLH Propagation Delay 29 
tPHL Time (A,B,C-W) 
tpLH Propagation Delay 24 
tPHL Time (A,B,C-Y) 


oh fy7 SGS-THOMSON 
IF. MICROELECTRONICS 
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M54/74HC151 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, =t;=6ns) 


Ta = 25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


Output Transition 
Time 


Propagation Delay 
Time 


(D-W) 


205 
41 
35 


tpLH | Propagation Delay; 2.0 80 | 160 200 240 
tpH_ | Time 4.5 20 32 40 48 
(D-Y) 6.0 17 27 34 41 
Propagation f 56 175 
Delay Time : 14 35 
(STROBE-W) ; 12 30 
tp_y | Propagation 2.0 52 | 105 160 
tpy_ | Delay Time 4.5 13 21 32 
(STROBE-Y) 6.0 11 18 27 


Propagation Delay 
Time 


Propagation 
Delay Time 


UT |U 


Note (“) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test Circuit). 


Average operating current is: Icc(opr) = Crp * Voc * fin+!cc 


TEST CIRCUIT Icc (Opr.) 


Y 


$- 10285 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


SGS- Ma a ee 
IST st aa 265 


M54/74HC151 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


STROBE -=— “, 


6/6 
i re i SGS-THOM 
a \/ st rth 


ky7_ 9GS{THOMSON 


M54HC153/253 
M74HC153/253 


HC153 DUAL 4-CHANNEL MULTIPLEXER 
HC253 DUAL 4-CHANNEL MULTIPLEXER 3-STATE OUTPUT 


m HIGH SPEED 
tpp = 14 ns (Typ) at Voc =5V 


=u LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS153/253 


DESCRIPTION 


The M54/74HC153 and M54/74HC253 are high 
speed CMOS DUAL 4-CHANNEL MULTIPLEXERS 
fabricated with silicon gate C2MOS technology. 
Both achieve high speed operation, similar to equi- 
valent LSTTL, while maintaining the CMOS low po- 
wer dissipation. 

The designer has a choice of complementary out- 
put (HC153) and 3-state output (HC253). 

Each of these data (1C0-1C3, 2C0-2C3) is selec- 
ted by the two address inputs A and B. 
Separate strobe inputs (1G, 2G) are provided for 
each of the two four-line sections. The strobe in- 
put (G) can be used to inhibit the data output; the 
output of HC 153 is fixed at a low level and the out- 
put of HC253 is a high impedance, while the stro- 
be input is held low. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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PRELIMINARY DATA 


BIN 
Plastic Package 


F1 
Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX M1 
M74HCXXX B1N M74HCXXX C1 
M74HCXXX F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 


1/6 
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M54/74HC153/253 


TRUTH TABLE 


> 
= 
| 
Oo. 
- 
= 
e) 
ud 
a 
e) 
x 
E 
” 


DATA INPUTS 


SELECT INPUTS 


X: DON’T CARE - Z: HIGH IMPEDANCE 


LOGIC DIAGRAM 


SAME AS ABOVE BLOCK 


SAME AS ABOVE BLOCK 


1 
| 


MICROELECTROMICS 


ISTA SGS-THOMSON 
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M54/74HC153/253 


ABSOLUTE MAXIMUM RATINGS 


[Symbol [SS Paraneter de 
[Veo | SuppyVotageSSSC~“S*~sSC‘“ 
vi [bC input votage——SSCS~S~*~S~SsSC BO og | 
Vo [B¢ Output Votags SSS to Voges | 
aaa aes 
ie 
a ae 


Voc 
VI 
Vo 
[Pp [Power Dissipation CTO) CdS 
[Taig [Storage Temperate SSSCS~*idtCi‘“ HO 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


eee ee 
Supply Votage [ws Cd 
Output Votage 
Cc 


74HC Series —40 to 85 
Operating Temperature = 414 Series — 55 to 125 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ITI -THOMSON ___—ssi( ri ( wtCC~—“SSCC—CCCCCCCCSV 
S/ A mera artes h a 


M54/74HC153/253 


DC ELECTRICAL CHARACTERISTICS 


— 55 to125°C 
54HC 


— 40 to 85°C 
74HC 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


< 


—20 pA 44 - ] - 
—4.0 mA r 18 ; 13 ; 0 
—5.2mA | 5.68 5.63 5.60 
20 pA a a 
0.1 0.1 0.1 


4.0 mA a7 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 


Input Leakage Vi=Vcoc or GND +0.1 +1.0 +1.0] pA 
Current 

3-State Output) = Vin or Vit +0.5 +5.0 +10] pA 
Off-State Current ee Vcc or GND 

Quiescent Supply Vi=Vec or GND pA 
Current 


Note: 1. Applied only for M54/74HC253 


Low Level Output 
Voltage 


< 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta= 25°C, Cy = 15pF, Input t, = t,=6ns) 


Ss 
Parameter | ming | oTyp. 
Wi incisal OE 
tTHL 
eae 
tPHL (Cp - 
a ae 
(A, B-Y) (G-Y) 
BW benianteri! A 
tpzL 
SN eel 
tpLz 


* Only HC253 
4/6 SGS-THOMSON 
et ee ee &7 

JF, MICROELECTRONICS 
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M54/74HC153/253 


AC ELECTRICAL CHARACTERISTICS (C,_ =50pF, Input t, = t-=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


HC 153/253 
Propagation Delay 
Time (C,-Y) 

HC 153/253 

(A,B . Y) 


— — ©) 
aN © 


HC153 


Propagation Delay 
Time (G - Y) 


HC253 

Output Enable 
Time 

HC253 

Output Disable 
Time 


Cin Input Capacitance 
Output 
Capacitance 

Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation hereunder: 
locjopr)= Crp * Voc * fin+!cc/2 (per Circuit) 


Gy SGS-THOMSON —— ee CC(‘“‘(CCC 
IF. MICROELECTRONICS 
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M54/74HC153/253 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


topuz tpze 


OUTPUT OUTPUT R OUTPUT 
LOAD LOAD L LOAD RL CL 
CIRCUIT CIRCUIT CIRCUIT 


CL 


a 


IN -PHASE 
IN-PHASE 
CoTeyl OUTPUT 


OUT- OF- PHASE 
OUT-OF-PHASE 
OUTPUT OUTPUT 


TEST CIRCUIT Icc (Opr.) 


INPUT A 


OTHER 2Y 
INPUTS 


OUTPUT 1Y 


ee re ree eee yj SGS-THOMSON 
555 IF, MICROELECTROMCS 


{wz SGS-THOMSON M54HC154 
AYA, wicwosuecmmomies ss M74HC154 


4 TO 16-LINE DECODER/DEMULTIPLEXER 


= HIGH SPEED 
tpp = 23 ns (TYP.) at Vcc = 5V 


ws LOW POWER DISSIPATION 

loc = 4 HA (MAX.) at Ta = 25°C Bis. \ elata‘a! 
= HIGH NOISE IMMUNITY ; F1 

VNIH = VNIL = 28% Vcc (MIN.) Plastic Package Ceramic Frit Seal Package 
ew OUTPUT DRIVE CAPABILITY ~ 

15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE M1 


lon! = lo. = 6 mA (MIN.) Micro Package 
=» BALANCED PROPAGATION DELAYS ORDERING NUMBERS: 
tPLH = tPHL M54HC154 F1 M74HC154 M1 


= WIDE OPERATING VOLTAGE RANGE M74HC154 B1N M74HC154 F1 
Vcc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS154 


PIN CONNECTIONS (top view) 


DESCRIPTION 

The M54/74HC154 is a high speed CMOS 4 TO 
16-LINE DECODER/DEMULTIPLEXER fabricated 
in silicon gate C2MOS technology. It has the sa- 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. 

A binary code applied to the four inputs (A to D) 
provides a low level at the selected one of sixteen 
outputs excluding the other fifteen outputs, when 
both the strobe inputs, G1 and G2, are held low. 
When either strobe input is held high, the decor- 
ding function is inhibited to keep all outputs high. 
The strobe function makes it easy to expand the 
decoding lines through cascading, and simplifies 
the design of address decoding circuits in memo- 
ry control systems. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54/74HC154 


TRUTH TABLE 


SELECTED 
OUTPUT (L) 


INPUTS 


ans eda analy 


X: DON’T CARE 


LOGIC DIAGRAM 


AAAAAKAAAAA 
DAD Dd ADL A es L 


NASESe dina 


MICROELECTROMICS 


77 SGS:THOMSON 
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M54/74HC154 


ABSOLUTE MAXIMUM RATINGS 


a a 
[Voc | Suppyvotage ss SSSC~*~<“~*~‘“~*~dSC*C‘“ BT 
[oC put votage —SSCSC*~*~*~dC Bw Von | 
[Vo [BC Output vonage ———SSSCS~S~S 0 WV vO | 
ee 
ee 
To 


Voc 

VI 

Vo 
[Pp | Power Dissipation «YOO Ym 
[Tstg [Storage Temperature ——=S~S~iSCSC TS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Parameter ate 


Input Rise and Fall Time 


: 74HC Series — 40to 85 
Operating Temperature 54HC Series 55 to 125 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


{77 SGS-THOMSON ee rr 


m MICROELECTRONICS 
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M54/74HC154 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


0 
5.68 


Voltage 


Input Leakage 
Current 


Quiescent Supply 
Current 


Low Level Output 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t, = t;=6ns) 


54HC and 74HC 
ramen, 
typ | Max 


Ee actin On ee 

tTHL 

a bei ee 
tPHL (A, B, C, D- Y) 

| ee fered 
tpHL (G1, G2, Y) 


ais a SGS-TH 
S/ 5 oS OMSON 
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M54/74HC154 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = t= 6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 


trLH | Output 
TTHL | Transition 
Time 


tp_H | Propagation 
tpH_ | Delay Time_ 
A, B, C, D-Y) 


tpLH | Propagation Delay 
tpH_ | Time (Gy Go-Y) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test circuit). 
Average operating current can be abtained by equation hereunder. 


Icc(opr) = Cpp*Vccefin + loc 


SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Icc (Opr.) 


A,8,C,0 
Gi-'G2 


IN-PHASE_ 
OUTPUT (Y) 


OUT OF PHASE 
OUTPUT (Y) 


S- 10265 
S- 10266/4 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 


&7 SGS-THOMSON See ener ee neon ee 
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M54HC155 


M74HC155 


DUAL 2-TO-4 LINE DECODER/3 TO 8 LINE DECODER 


w HIGH SPEED 
tpp = 18 ns (TYP.) at Vcoc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VniH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


w SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 MA (MIN.) 


a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS155 


DESCRIPTION 

The M54/74HC155 is a high speed CMOS DUAL 
2-TO-4 LINE DECODER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It features dual 1-TO-4 line demultiplexers with in- 
dividual strobe inputs (1G and 2G), individual da- 
ta inputs (1C and 2C) and common binary address 
inputs (A and B). 

When both decoders are enabled by the strobes, 
the inverted output of 1C data and non-inverted out- 
put of 2C data will be brought to the select output 
pins of each sections. A 1-TO-8 line demultiplexer 
can also be easily built up by providing a data si- 
gnal to both 1C and 2C inputs; the output order 
from the msb is 1Y3, 1Y2, 1¥1, 1Y0, 2Y3, 2Y2, 
2Y1, 2Y0. This device can be used as a 2-to-4 line 
decoder or a 3-to-8 line decoder when 1C is held 
high and 2C is held low. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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B1N 
Plastic Package 


F 
Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 

ORDERING NUMBERS: 
M54HC155 F1 M74HC155 C1 


M74HC155 B1N M74HC155 M1 
M74HC155 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
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M54/74HC155 


LOGIC DIAGRAM 


TRUTH TABLE 


X: DON’T CARE X: DON’T CARE 


A —___ {7 SGS-THOMSON 
S/ A retraite td 
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M54/74HC155 


ABSOLUTE MAXIMUM RATINGS 


[symbol | Parameter 
[Vos | SumpiyVotage ——SSC~‘“~*~*~dtCSC*‘“~‘C ST 
[WoC inputvotage ——SSC*~*~<~*~‘~*~*dtC OB cg 
[Vo [BC Output Vonage ———SS~*~S 0 Vogt | 
ie 
ie 
Pee 


Voc 

Vi 

Vo 
DC Voc or Ground Current 
[Taig | Storage Temperature —SSSSCS~*~<~‘dtCS*~‘ HONS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | ———sCéParameter=— | ste sn 
[Voc Supp Vokge —SSC~=“*‘“*dS*“‘(CSCC@W®™O™C*dC 

Vi [Input Vonage ——SSSCS~S~“~SsCCSC‘ gg 
vo Tv 


[Vo _| Output Voltage 
ass 74HC Series —40 to 85 
Operating Temperature 54HC Series —55 to 125 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 


Low Level Input . 
Voltage : 


4) 
=n 
@ 
on 


-THOMSON 
ICROELECTROMICS 


7. 


M54/74HC155 


DC SPECIFICATIONS (Continued) 


- 40 to 85°C 
74HC 


Ta =25°C 
54HC and 74HC 


pie ae 


Test Condition 


— 55 to125°C 
54HC 
a —20 pA 4 ul 
: or 6.0 
VIL -4.0 mA er 4.31 er 4.10 
: -5.2 mA 5.68 | 5.8 5.63 5.60 
. 0.1 0.1 
4.5) Vin 20 pA a 0.1 ji 
6.0 or 0.1 0.1 


Op 


9 
4 
9 


Low Level Output 
Voltage 


Vit 4.0 mA a Ba 0.40 
5.2 mA a 18 oes | 26 0.40 
Input Leakage Vi=Vcc or GND +0.1 + 1 
Current 
Icc | Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C= 15pF, Input t, = t;=6ns) 


54HC and 74HC 


Parameter 
te 


ee 

tTHL 

= 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t; = 6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 


Output 
Transition 
Time 


Propagation . 
Delay Time ; 


= teacemmat tt} =} | #t = 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test circuit). 


Average operating current can be abtained by equation hereunder. 
lociopr) = Spp*Vecefin + loc 


wp se s-THOM 
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M54/74HC155 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


TEST WAVEFORM Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


G7, SGS-THOMSON CS 
\/ A eo eae 
283 


ITT StS moun 


M54HC157/158 
M74HC157/158 


HC157 QUAD 2-CHANNEL MULTIPLEXER 
HC158 QUAD 2-CHANNEL MULTIPLEXER (INV.) 


a HIGH SPEED 
tpp = 10 ns (TYP.) at Vcoc= 5V 


=» LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
Vaio = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 


mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS157/158 


DESCRIPTION 


The M54/74HC157 and the M54/74HC158 are high 
speed CMOS QUAD 2-CHANNEL MULTIPLE- 
XER’s fabricated with silicon gate C@MOS techno- 
logy. They achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS 
low power dissipation. 

These devices consist of four 2-input digital multi- 
plexers with common select and strobe inputs. 
The HC158 is an inverting multiplexer while the 
HC157 is a non-inverting multiplexer. When the 
STROBE input is held High, selection of data 
is inhibited and all the outputs become Low in the 
M74HC157 and High in the M74HC158. The SE- 
LECT decoding determines whether the A or B in- 
puts get routed to their corresponding Y outputs. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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B1N F 
Plastic Package Ceramic Frit Seal Package 


pir ee 


md 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1iN M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 
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M54/74HC157/158 


CHIP CARRIER 


[] STROBE 
~L] SELECT 
|} STROBE 


wo 


= 
O 
WwW 
- 
W 
2) 
i_J 
2 


wo 


NC = 
No Internal 
Connection 


LOGIC DIAGRAM 


SELECT SELECT 


STROBE STROBE 


TRUTH TABLE 


INPUTS OUTPUTS 
STROBE SELECT ¥ (158) 


X: DON’T CARE 


2/5 IC 77 26S-THOMSON 
TTT 808 CROELECTRONICS 
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M54/74HC157/158 


ABSOLUTE MAXIMUM RATINGS 


a 
[Voc [Supp VotageSSC*~‘“~*~*~*~iSC‘“ WT 
[vy [oc inputvotage ——SCSCS*~*~*~*~*dtC Veg OB 
[Vo [BC Output Votags———SSC~S*~S*S SCO Veo ww | 
Pome 
Ei 


Voc 

VI 

Vo 
[lp | BC Output Source Sink Current Per Ouiput Pin [2 25 «| mA 
DC Veo oF Ground Current 
[Taig [Storage Temperature ——=SC~=“‘*~*~‘“~*~SCSC‘“‘Cta HSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


eae ee 
[Supply Votago—SCSC=“~*“~*~sSC“‘CNC#‘ OSC 


Input Rise and Fall Time 


; 74HC Series — 40to 85 
Operating Temperature 5 1c Series 55 to 125 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


457 SGS:THOMSON SS 
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M54/74HC157/158 


DC SPECIFICATIONS 


— 40 to 85°C | — 55 to125°C 
74HC 54HC 


Ta = 25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


-—4.0 mA 7 7 5 13 7 10 
—5.2mA | 5.68 5.63 5.60 
20 pA - 
0.1 
4.0 mA 0.17 | 0.26 tas 40 
5.2 mA 0.18 | 0.26 tas 40 
Input Leakage Vi=Vec or GND +0.1 +1 +1 
Current * 
Quiescent Supply =Vcc or GND 40 
Current a O 


* Applicable only to DIR, G, G input 


Low Level Output 
Voltage 


< 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, C, = 15pF, Input t,=ts=6ns) 


54HC and 74HC 
oe Pp Min, | tye, | Max, 


Output Transition Time 
tTHL 
tPLH ah Delay Time 
tPHL HC158 
tPpLH ee ye Time 
tPHL (SELECT - HC 158 
tpLH or | Delay Time 
tPHL (STROBE - Y) HC158 
tpLH Propagation Delay Time 17 
tpHL (A, B - Y) HC157 
tpLH Propagation Delay Time 
tpHL (SELECT - Y) HC157 
tpLH Propagation Delay Time 
tpHL (STROBE - Y) 
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M54/74HC157/158 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=ts=6ns) 


Ta =25°C 
54HC and 74HC 


tTLH Output 
TrH_ | Transition : 8 15 
Time : 7 13 
tpLH | Propagation Delay 
tpH_ | Time (A, B - Y) 
HC157 : 
tpLH | Propagation Delay| 2. 72 | 140 
tpH_ | Time (SELECT-Y) | 4. 18 28 
HC157 : 15 24 
tpLH | Propagation Delay 
tpH_ | Time (STROBE-Y) 
HC157 
tpLH | Propagation Delay 
tpH_ | Time (A, B- Y 
HC 158 
tpLH | Propagation Delay 
tpy_ | Time (SELECT-Y) 
HC158 
tpLH | Propagation Delay 
tpH_ | Time (STROBE-Y) 
Input Capacitance ie, 
Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be abtained by the following equation hereunder. 
Icciopr) = Cpp*Vccefin + Icc/4 (per Channel) 


— 40 to 85°C 
74HC 


SWITCHING CHARACTERISTICS TEST CIRCUIT TEST CIRCUIT Icc¢ (Opr.) 


OUTPUT X 
(IN-PHASE ) 


OUTPUT 
(OUT- OF -PHASE) 


S- 10261 INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC162/163 


SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 


=u HIGH SPEED 
fuax = 50 MHz (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at 25°C 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


w HIGH NOISE IMMUNITY 
VaiH = VNIL= 28% Voc (MIN). 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS160 ~ 163 


DESCRIPTION 


M54/74HC160 Decade, Asynchronous Clear 
M54/74HC161 Binary, Asynchronous Clear 
M54/74HC162 Decade, Synchronous Clear 
M54/74HC163 Binary, Synchronous Clear 


The M54/74HC160, 161, 162 and 163 are high 
speed CMOS SYNCHRONOUS PRESETTABLE 
COUNTERS fabricated with silicon gate CCMOS 
technology. 

They have the same the high speed operation si- 
milar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

The M54/74HC 160/162 are BCD Decade counters 
and the M54/74HC161/163 are 4 bit binary 
counters. 

The CLOCK input is active on the rising edge. Both 
LOAD and CLEAR inputs are active Low. 
Presetting of all four IC’s is synchronous on the ri- 
sing edge of the CLOCK. 

The function on the M54/74HC 162/163 is synchro- 
nous to CLOCK, while the M54/74HC160/161 coun- 
ters are cleared asynchronously. 

Two enable inputs (TE and PE) and CARRY out- 
put are provided to enable easy cascading of coun- 
ters, which facilities easy implementation of N-bit 
counters without using external gates. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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1 BIN ‘Ft 


Plastic Package Ceramic Frit Seal Package 


Foal 
M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


DATA IN OUTPUTS 


ENABLE T 


LOAD 


|} CARRY OUT 


wo 


DATAIN OUTPUTS 


ENABLE P [ Je 


No Internal 
Connection 


1/10 
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-M54/74HC160/161/162/163 


TRUTH TABLE 


M54/74HC160/161 M54/74HC162/163 
OUTPUTS 
FUNCTION 


| ck _|aalas|ac|an 


INPUTS INPUTS 
to 


4 alelc|o. PRESET DATA 
NO CHANGE _| NO COUNT 
NO CHANGE _| NO COUNT 


Note X ; DON’T CARE 
A,B,C,D ; LOGIC LEVEL OF DATA INPUTS 
Carry : CARRY = TE « Qa « Op « OE « Qh ...eeeeeeeeeeeees (M54/74HC 160/162) 
CARRY = TE « Qa « Op « OG «= Of «ness eeeeeeeeeees (M54/74HC161/163) 


| 
CLOCK | 
| 


ENABLE P | 


OUTPUTS 


CARRY OUTPUT 


COUNT | ———> eg INHIBIT 
ASYNC SYNC PRESET 
CLEAR CLEAR 
(160) (162) S-10304 


2/1 
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M54/74HC160/161/162/163 


TIMING CHART (HC161/163: BINARY COUNTER) 


DATA INPUTS 


CLOCK 


A 
B 


Ulla VILL LLL Vda 
Ut ML LLLLLLL LLL LL YLLLE 
TE MLL LLLLLLLLLLLLLLLLLLL LL LLL Le 


LL WLLL MLL LLL LLL LLL LLL 
YZ LLL 
Z. LiL 


y Vt Wie JL LLL YL LLL 
ALLL Yt ULL LLLLLLZ 
: YMA ~ WME 
> Ya CLE 


L 
| 
| 
| 
l 


| 
| 
| 
| | | 
vo A l ] 
I | 


| 
12 i 14 


ret COUNT <9 eg INHEBIT 
ASYNC SYNC PRESET 

CLEAR CLEAR 

(161) (163) $-10305 


. 3/10 
iS ee ee 


M54/74HC160/161/162/163 


LOGIC DIAGRAM 


LOGIC DIAGRAM 


15 CARRY 
OUT 


1 
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M54/74HC160/161/162/163 


ABSOLUTE MAXIMUM RATINGS 


[Tag | Storage Temperature ——SS~<“~*~*~*~dSC‘ tw w«dYC CS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


DC Output Voltage =O to Vo +05 


RECOMMENDED OPERATING CONDITIONS 


| Symboi | ———séParameter— | Cte S| Sit 
Vos | SuppyvomgsSSCSCSC~idCSC“‘~*~stsSC~dC 
a 0 0 
Vo We 


V 
V 
| Vo __| Output Voltage v 
°C 


74HC Series —40to 85 
Operaung Lemperatute 54HC Series — 55 to 125 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54/74HC160/161/162/163 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Quiescent Supply 
Current 


Vou | High Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t, = t¢=6ns) 


54HC and 74HC 
Parameter 
pm | typ, | Max, 
cia TS 
Propagation Delay Time 
tPHL (CLOCK-Q) 
tPHL Propagation Delay Time 
tpHL (CLOCK-CARRY) 
tPLH Propagation Delay 17 
tPHH Time (TE-CARRY) 
tPHL Propagation Delay 24 
(CLEAR-Q)* 
tpHL Propagation Delay 37 
time (CLEAR-CARRY) 
Maximum Clock Frequency | 30 | 50 | CM | 


G7 SGS-THOMSON 
\/ A SGS THOMSON 6 
7 


M54/74HC160/161/162/163 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =ts=6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


Output Transition 
Time 


— 
o © 


Propagation Delay 
Time 
(CLOCK - Q) 


Propagation Delay 
Time 
(CLOCK-CARRY) 


Propagation Delay 
Time 

(TE-CARRY) 
Propagation Delay 
Time 

(CLEAR-Q)e 
Propagation Delay 
Time 


— ao LL — = SJ 


w 
SS 


(CLEAR-CARRY)s 


Maximum Clock 
Frequency 


Minimum Pulse 
Width (CLOCK) 


Minimum Pulse 
Width (CLEAR)e 


a ee ee ee | 


oh ok 
oO © 


Minimum 
Set-up Time 
(LOAD PE, TE 


Minimum 
Set-up Time 
(A,B,C,D) 
Minimum 
Set-up Time 
(CLEAR) ee 


Minimum Hold 
Time 


Nh PO 
a Oo 


~— 
=h [Dob 
oN © 
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M54/74HC160/161/162/163 


— 55 to125°C 
54HC 


— 40 to 85°C 
74HC 


AC ELECTRICAL CHARACTERISTICS (Continued) 
Ta = 25°C 
54HC and 74HC 


Parameter 
raat 


Minimum 
Time 
(CLEAR)e 


Sloe ets 


Cpp (*) | Power seactanee| -2 4 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. Average operating current can be obtained by the following equation. 
loc (Opr) = Cpp « Vcc « fin + Icec ©: for M54/74HC 160/161 only ee: for M54/74HC 162/163 only 


Test Condition 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT MODE CLEAR MODE (HC160/161) 


S-10298 


S$ -10299 


PRESET MODE CLEAR MODE (HC162/163) 


S$ ne Vy S - 10301 


S$ - 10300 
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M54/74HC160/161/162/163 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


COUNT ENABLE MODE CASCADE MODE 
(Fix Maximum Count) 


$$ $$ $$ Vo} 


S - 10302 


TEST CIRCUIT Icc (Opr.) TOTAL OPERATING CURRENT WHEN USING A 
CAPACITIVE LOAD 


When the outputs drive a capacitive load, the 
total current can be calculated as follows: 
For M74HC 160/162: 


Alcc = fcx:Vcc 
( Ca Ch Ce Cq Coa 
e reat + _ + _——_ + ——e + ‘evmerereniomremnss 
2 10 10 10 


For M74HC161/163 


Alcc =fck-Vcc 
( Ca Ch Co Cq 
oe lo, erect, leet, Aoersras 
2 4 8 16 
Ca to Ccqa are the capacitors loading the 


Pee outputs. 


TYPICAL APPLICATION 


H COUNT 
L DISABLE 


H COUNT 
L DISABLE 


CK 
CLRQA QBQC QD CLR QAQB QC QD CLR QA QBQC QD 
e 


LL 677 SGS-THOMSON 


OUTPUTS 
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M54HC164 
M74HC164 


ky7_ SGS;THOMSON 


8 BIT SIPO SHIFT REGISTER 


w HIGH SPEED 
tpp = 18 ns (TYP) at Vcc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA at Ta = 25°C 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m BALANCED PROPAGATION DELAYS 
tPLH = 'PHL 

= SYMMETRICAL OUTPUT IMPEDANCE 
lor= |lon| 

w HIGH NOISE IMMUNITY 
VNIH= Vanit = 28% Voc (MIN.) 


a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS164 


DESCRIPTION 


The M54/74HC164 is a high speed CMOS 8 BIT 
SIPO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The HC164 is an 8 bit shift register with serial da- 
ta entry and an output from each of the eight sta- 
ges. Data is entered serially through one of two 
inputs (A or B), either of these inputs can be used 
as an active high enable for data entry through the 
other input. An unused input must be high, or both 
inputs connected together. Each low-to-high tran- 
sition on the clock input shifts data one place to 
the right and enters into QA, the logic NAND of the 
two data inputs (A-B), the data that existed before 
the rising clock edge. A low level on the clear in- 
put overrides all other inputs and clears the regi- 
ster asynchronously, forcing all Q outputs low. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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BIN 


F1 
Plastic Package Ceramic Frit Seal Package 


nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC 164 F1 M74HC164 C1 
M74HC164 B1N M74HC164 M1 
M74HC164 F1 


PIN CONNECTIONS (top view) 


OUTPUTS 


NC = 
No Internal 
Connection 
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M54/74HC164 


TRUTH TABLE 


OUTPUTS 


INPUTS 


SERIAL IN 
CLEAR CLOCK 


- 
el 
| 


X: DON’T CARE 


QAn ~ QGn: THE LEVEL OF QA ~ QG, RESPECTIVELY, BEFORE THE MOST-RECENT POSITIVE TRANSITION 
OF THE CLOCK. 


LOGIC DIAGRAM 


aaa a EH. LL 
1 R R R R R R 
seurs fal >> o*a o% a oe Do da 9" 0 pa D 
7 cK Q m cK Q i cK Q CK Q cx ie cx 0 - ck 6 
() 1) C) e () () 


VJ ; y, 


5 13 


CLOCK 


cK Q 
rere kanal 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW= 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
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M54/74HC164 


RECOMMENDED OPERATING CONDITIONS 


V 


v 
v 
Cc 


: 74HC Series — 55 to 125 


Input Rise and Fall Time 


TIMING CHART 


CLEAR 


SERIAL 
INPUTS 


OUTPUTS 


i SGS-THOMSON ee) 
SF, ICROELECTRONICS : 
30 


M54/74HC164 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 74HC 
High Level Input ; : : 
Voltage : , : 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage +0. 
Current 


loc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Ci = 15pF, Input t, = ts = 6ns) 


Propagation Delay Time 
(CK-Q) 


Propagation Delay Time 
(CLEAR-Q) 


fMAx Maximum Clock Frequency 


we ky, SGS-TH N 
304 >A ee oneae: 


M54/74HC164 


AC ELECTRICAL CHARACTERISTICS (C,=50pF, Input t; = t= 6ns) 


Ta = 25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - Q) 


Propagation Delay} 2.0 180 270 
Time 4.5 54 
(CLEAR-Q) 6.0 46 


=~ 
oe) 


OhN| DAD! DANI HAM! AAN 
SONo]/oMmol/ONMo|OoND|OuNO 

nD 

Ono 

—_ = J 

ona 

— — (© 

oon 

oh, 

= % — 

ono 


Frequency 


> 
ro) 


Minimum Pulse ; 
Width 4.5 
(CLOCK) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum Set-up 
Time 

(A, B) 
Minimum Hold 
Time 
(A, B) 
Minimum 
Removal Time 
(CLEAR) 


input Capactanes| | +t | s|{—| | | [or 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current is: Iccjopr)= Cpp * Voc * fint+!coc 
INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Maximum Clock 
30 75 110 
8 15 22 
7 13 19 


kj, SGS-THOMSON ——— Ci 
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M54/74HC164 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLEAR MODE SERIAL MODE 


$- 10293 
$-10294 


TEST CIRCUIT Icc (Opr.) 


OTHERS QH 


= 


$-10295 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC165 


kyf oS an M74HC165 


. MICROELECTRONICS 


8-BIT PISO SHIFT REGISTER 


mw HIGH SPEED 
tpp = 21 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
Vain = VNIL = 28% Vcc (MIN.) 


m= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 4 mA (MIN.) 


ws BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS165 


DESCRIPTION 


The M54/74HC165 is a high speed CMOS 8-BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low consumption. 

* It achieves the high speed operation similar to equi- 
valent LSTTL while maintaining the CMOS low po- 
wer dissipation. 

This device contains eight clocked master-slave RS 
flip-flops connected as a shift register, with auxi- 
liary gating to provide over-riding asynchronous pa- 
rallel entry. Parallel data enters when the shift/ 
load input is low. The parallel data can change whi- 
le shift/load is low, provided that the recommen- 
ded set-up and hold times are observed. For 
clocked operation, shift/load must be high. The two 
clock inputs perform identically; one can be used 
as a clock inhibit by applying a high signal; to per- 
mit this operation clocking is accomplished through 
a 2 input nor gate. 

To avoid double clocking, however, the inhibit si- 
gnal should only go high while the clock is high. 
Otherwise the rising inhibit signal will cause the sa- 
me response as rising clock edge. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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" BIN FI 
Plastic Package Ceramic Frit Seal Package 


. a 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC165 F1 M74HC165 C1 
M74HC165 BiN M74HC165 M1 
M74HC165 F1 


PIN CONNECTIONS (top view) 


SHIFT/ LOAD ft 


PARALLEL PARALLEL 
INPUTS G 8 INPUTS 


NC 
Vcc 


SHIFY/LOAD 


No Internal 
Connection 


SERIALINPUT [_J= 
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M54/74HC165 


TRUTH TABLE 


a.....h: THE LEVEL OF STEADY INPUT VOLTAGE AT INPUTS A THROUGH H RESPECTIVELY 


QAn...QGn: THE LEVEL OF QA~QG, RESPECTIVELY, BEFORE THE MOST-RECENT POSITIVE TRANSITION OF THE CLOCK. 
LOGIC DIAGRAM 


SERIAL INPUT --f> >< > {> are 


CLOCK _ _ 


CLOCK _ 
INHIBIT 


[storage Temperature ~SCSC*~“‘“‘*S*dSC*C‘“C oC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. (*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


ay Cr SGS-THOM 
See y/ A Sema 


M54/74HC165 


RECOMMENDED OPERATING CONDITIONS 


[symbol | —s———————séParameter = (“ss | Cnt ss] 
Supp Vols a ers aoe ie 
Output Votogs 
‘ 74HC Series -—40 to 85 : 

Operating Temperature —111C Series 55 to 125 


2V 0 to 1000 
Input Rise and Fall Time Voc } 4.5V Oto 500 
6 V 0to 400 


TIMING CHART 


CLOCK 
CLOCK INHIBIT 
SERIAL INPUT 


SHIFT/LOAD 


| 
2A NNO 


C SSS : AINA 


OD WAAAY # QMO 


+ WIN ANON 


| 
F MINNA AT” MMA MA 
SEN \NNNNNNNNNNNNNNNONTNNT IESE ANNANNANNNNNNNNNNNNNNNNANNNNNT 
‘NNANNNAASASAANANNNCAANNAANAN ANNU 


PARALLEL 
INPUTS 


| 
\Y 


H \ 


OUTPUT Qy 


SERIAL SHIFT SERIAL SHIFT 


ITA ee tormrars es 


M54/74HC165 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 40 to 85°C 
54HC and 74HC 74HC 
High Level Input : . 
Voltage : 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C1 =15pF, Input t,=ts=6ns) 


54HC and 74HC 
Parameter 


icc SAE CN 
tPLH Propagation Delay Time 914 33 
tPHL (CLOCK - QH - QH) 
teLH Propagation Delay Time 
tPHL (CLOCKinpH - QH, QH) 
teLH Propagation Delay Time 
tpHL (S/L - QH, QH) 
Propagation Delay Time 
tPHL (Hin - QH, QH) 


Maximum Clock Frequency 
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M54/74HC165 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CK-QH, QH) 


Propagation Delay 
Time (CKinH 
QH, QH 


Propagation 
Delay Time _ 
(S/L - QH - QH) 


Propagation 
Delay Time 
(H - QH, QH) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 


(CK, CKjnH) 


Minimum Pulse 
Width 
(S/L) 


Minimum Set-up 
Time 
(S/L-CK, CKjjyy) 


Minimum 
Set-up Time 
(PI-S/L) 


Minimum 
Set-up Time 
(SI-CK, CKinx) 


Minimum Hold 
Time (PI-S/L) 
(SI-CK, CKiny) 
Minimum Hold 
Time 

(SIL-CK, CKjpyu) 


> N 
oo 


m 
vo) 


raat ed 
oo) 


PN) 
wno|o 


| @ 
oO}; © 


oS 
oun 


SGS-THOMSON 
MICROELECTRONICS 


kY/. 


75 110 
15 22 
3 19 


5/7 


311 


M54/74HC165 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C 
54HC and 74HC 


Minimum Removal] 2.0 
Time 

(CK jnH-CK) 
a 


| Cin | Input Capacitance | Capacitance] | Be P10 | — | to] | 10 | pF 


= ) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. 
lccjop) = Spo * Voc * fin+!cc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


SERIAL MODE PARALLEL MODE 


S- 10327 $- 10328 


PARALLEL MODE 


S- 10330 
S-~10329 
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M54/74HC165 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


SERIAL MODE 


50% 


S- 10331 


TEST CIRCUIT Icc (Opr.) 


S$- 10332 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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ky SGS-THOMSON 


M54HC166 
. MICROELECTRONICS M74HC166 


8 BIT PISO SHIFT REGISTER 


= HIGH SPEED 
fax = 50 MHz (TYP.) at Voc = 5V 


= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 


m HIGH NOISE IMMUNITY 
Vain = VNIL = 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

# WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS166 


DESCRIPTION 


The M54/74HC166 is a high speed C2MOS 8 BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

It consists of parallel or serial inputs and a serial- 
out 8-bit shift register with gated clock inputs and 
an overriding clear input. The parallel-in or serial- 
in modes are controlled by the SHIFT/LOAD input. 
When the SHIFT/LOAD input is held high, the se- 
rial data input is enabled and the eight flip-flops 
perform serial shifting with each clock pulse. When 
held low, the parallel data inputs are enabled and 
synchronous loading occurs on the next clock pul- 
se..Clocking is accomplished on the low-to-high le- 
vel edge of the clock pulse. The CLOCK-INHIBIT 
input should be changed to the high only while the 
CLOCK input is held high. A direct clear input over- 
rides all other inputs, including the clock, and sets 
all flip-flops to zero. Functional details are shown 
in the truth table and the timing chart. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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Plastic Package 


— 


F1 
Ceramic Frit Seal Package 


7 nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC166 F1 M74HC166 C1 
M74HC166 B1N M74HC166 M1 
M74HC166 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC166 


LOGIC DIAGRAM 


PARALLEL INPUTS 


SERIAL 
INPUT 


TIMING CHART 
CLOCK 
CLOCK INHIBIT 


CLEAR 


SERIAL INPUT 


SHIFT/ LOAD 


» YAN 


NN 
» KRM. AANA 
c (AAA + AM 
SS 
\\ TN 
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NUUNCAANAANNNN NN SN 
0 
mig | ma 
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ON 
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ANNAN , 
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Ww MAN 

aoe | « RRNA AAT 
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MOO 


* TMM NNNAANANNNANNNENNNENNNN 
our, Th ee, 
fa es ee 


: l 
= 
SERIAL SHIFT INHIBIT SERIAL SHIFT 
CLEAR LOAD 
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M54/74HC166 


TRUTH TABLE 


ramet [onan [on 
: 
ee x 


X: DON’T CARE 
Aeseeeeeee h : THE LEVEL OF STEADY STATE INPUT VOLTAGE AT INPUTS A TROUGH H RESPECTIVELY 


ABSOLUTE MAXIMUM RATINGS 

a a a CO 
[foc input vonage SSS~*~*~*~*~rSC( TOV nS | 
dies 
ee 
ear eek 


[Pp | Power Dissipation SSCS~S~CSC*<=~sR Ym 
[Storage Temperature —SSCSC~C~C~—rSCSC( ww HC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


a eee ee 
Output Votage V 
C 


: 74HC Series —40to 85 
Operating Temperature BAHC Series _55 to 125 
2V 
Voc } 4. 
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Input Rise and Fail Time 


M54/74HC166 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 
54HC and 74HC 


High Level Input : 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output | 2. 
Voltage , 0 
0 


0 
.O 
0.17 | 0.26 
0.18 | 0.26 
= fl a al 


Current 


Icc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C_=15pF, Input t, = t,=6ns) 


54HC and 74HC 
ee | Max. 


min, | Typ 
tpLH Propagation Delay Time 
tpHL (CLOCK-Qh) 
tpHL Propagation Delay Time 
(CLEAR-Qh) 


4/7 Me SGS- 
=~ 5 : S/ A SUS THOMSON 


M54/74HC166 


AC ELECTRICAL CHARACTERISTICS (C,=50pF, Input t, = t= 6ns) 


Ta = 25°C 
Parameter Test Condition S4HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - QH) 


Propagation Delay 
Time 


(CLEAR-QH) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum 
Removal Time 
(CLEAR) 


Minimum Set-up 
Time 
(SI, Pl) 


Minimum Set-up 
Time 
(S/L) 


Minimum Hold 
Time 

(SI, Pl) 
Minimum Hold 
Time 

(S/L) 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. 
Icc(opr)= Crp * Vcc ° fint+!cc 


ee, 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


CLEAR MODE SERIAL MODE 


SERIAL 
IN 


PARALLEL MODE 


tpHe,tPLH 


¥ so, 
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M54/74HC166 


TEST CIRCUIT Icc (Opr.) 


5- 10323 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ky SGS-THOMSON a 
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M54HC173 
M74HC173 


QUAD D-TYPE REGISTER (8-STATE) 


u HIGH SPEED 
fax = 52 MHz (TYP.) at Voc = 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vain = VNiL = 28% Voc (Min.) 


mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. = 6 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS173 


DESCRIPTION 


The M54/74HC173 is a high speed CMOS QUAD 
D-TYPE REGISTER (3-STATE) fabricated in silicon 
gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is composed of a four-bit register in- 
cluding D-type flip-flops and 3-state buffers. The 
four flip-flops are controlled by a common clock in- 
put (CLOCK) and a common reset input (CLEAR). 
Signals applied to the data inputs (D,-D4) are sto- 
red at the respective flip-flops on the positive going 
transition of the clock input, only when both clock 
control inputs (G; and Go) are held low. 

The reset feature is asynchronous and active high. 
The stored data are provided on each output only 
when both output control inputs (M and N) are held 
low, otherwise the outputs go to the high- 
impedance state. 

All inputs are equipped with protection circuits 
against static discharge and trasient excess 
voltage. 
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F1 
Ceramic Frit Seal Package 


md 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCT173 F1 M74HCT173 C1 
M74HCT173 B1iN M74HCT173 M1 
M74HCT173 F1 


Plastic Package 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC173 


OUTPUT 
CONTROL 


Ww 
a 
- a 
<< 
az 

Ww 


TRUTH TABLE 


Z: HIGH IMPEDANCE 


X: DON’T CARE 


LOGIC DIAGRAM 


MICROELECTRONICS 


: ISA SGS-THOMSON 
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M54/74HC173 


ABSOLUTE MAXIMUM RATINGS 


ee ae a ae 
[i [BC input Diode Curent ———SSSCS~—S~—iSCi Ym 
[lp BC Output Source Sink Curent Per Output Pin | 295 ~~~) Sma = 
Teer fans rs 
a 


loc or Ienp DC Vcc or Ground Current + 70 
Power Dissipation 500 (*) | mw 
Storage Temperature — 65 to 150 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| t~“‘SS*éParameter—=— | Cate 
[Suppiyvotage—SSC~=“~*~*~*~—dSC“‘C™CSOOC*dSCOC 
CN 
a 


. 74HC Series — 40to 85 
Operating Temperature 51116 Series —55 to 125 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


x 3/6 
ky7, SGS;THOMSON = 
3 


M54/74HC173 


DC SPECIFICATIONS 


os Parameter 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


3-State Output 
Off-State Current 


Quiescent Supply 
Current 
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Ta = 


Test Condition 54HC and 74HC 


"as Fg 


—6.0 mA oe en 
-~7.8 mA | 5.68 ae 


0.17 | 0.26 0.37 0.40 
0.18 | 0.26 0.37 0.40 


=Vin or VIL 
Yo = Vee or GND 


Vi = Voc or GND 


LY, Stemontecmones 


M54/74HC173 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


Ta = 25°C 
Parameter Test Condition S4HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - Q) 


Propagation Delay 
Time 
(CLEAR-Q) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 


Width 
(CLEAR) 


Minimum 
Removal Time 
(CLEAR) 


Minimum Set-up 
Time 
(G1, Go) 


Minimum Set-up 
Time 


(D) 


Minimum Hold 
Time 
(G1,G2,D) 
3-State Output 
Enable Time 


3-State Output 
Disable Time 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. 
Icc(opr) = Crp * Vcc * fin+!cc/4 (per Circuit) 


b7 SSS: NC 
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M54/74HC173 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10669 


OUTPUT 
(SW -GND) 


EACH FLIP-FLOP SHALL BE SET HIGH WHEN 

SWITCH IS CONNECTED TO GND LINE AND S - 10314 
IT SHALL BE SET LOW WHEN SWITCH IS 

CONNECTED TO Vcc LINE. 


TEST CIRCUIT Icc (Opr.) 


S-10313 


$-10312 


6/6 {7 SGS-THOMSON 
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M54HC174 
M74HC174 


HEX D-TYPE FLIP-FLOP WITH CLEAR 


= HIGH SPEED 
fMax = 48 MHz (TYP.) at Voc = 5V 
aw LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 
aw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

we WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


m PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS174 


DESCRIPTION 


The M54/74HC174 is a high speed CMOS HEX D- 
TYPE FLIP-FLOP WITH CLEAR fabricated in sili- 
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

Information signals applied to D inputs are transfe- 
red to the Q output on the positive going edge of 
the clock pulse. When the CLEAR input is held low, 
the Q outruts are held low independently of the 
other inputs. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


TRUTH TABLE 


|p |cLock| a 
pe fe |e | 
pa fa |e | a 
poe | x |e | oo 
X: DON’T CARE 


FUNCTION 


NO CHANGE 


52 
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BiN F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC174 F1 M74HC174 C1 
M74HC174 B1iN M74HC174 M1 
M74HC174 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
329 


M54/74HC174 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Weer tayo [BC Veo or Ground Curent YS OCA 
[Tag [Storage Temperature —=~=~=“‘*‘*‘“‘“rCSC*‘ ww «dYC Cd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65 °C to 300 mW by 10 mW/°C: 65 to 85°C 


DC Output Voltage —0.5 to Voc + 0.5 


RECOMMENDED OPERATING CONDITIONS 


Symbol | ——~SPavamneter Vatu 
[Voc [Supp Votage—SCS~=“*é~*dCSC*‘“‘CNC(#WGO™O™OC~SC‘SCS 
[vi [inputVotage —SSSCSC~S*~“‘~*S*~*~sSSC“*‘t Cd 
Tv 


V 
V 
°C 


; 74HC Series —40 to 85 
2V 
Voc 3} 4.5V 
Oto 400 


2/5 = 
= ky7, SGS;THOMSON 
30 


Input Rise and Fall Time 


M54/74HC174 


DC ELECTRICAL CHARACTERISTICS 
Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


loc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta= 25°C, C_=15pF, Input t,; = tf=6ns) 


54HC and 74HC 
Parameter 


tPLH Propagation Delay Time 
tPHL (CK-QH) 


tPpHL Propagation Delay Time 
(CLEAR-QH) 


Maximum Clock Frequency 


f SGS-THOMSON 
IF. ICROELECTRONICS 
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M54/74HC174 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t= 6ns) 


vm _ me 


Output Transition | 2.0 
4.5 
6.0 


Time 


Ta = 25°C 
5AHC and 74HC 


Test Condition 


@ 
N © © 
— — 4 
oa a 


Propagation Delay 
Time 
(CK - Q) 
Propagation Delay 
Time 

(CLEAR-Q) 


_ 
© 
So 


OAN/OANIAAN 
OnNo|/ono|ouno 


Maximum Clock 5 11 
Frequency 27 44 
32 52 
Minimum Pulse 2.0 30 75 
Width 4.5 8 15 
(CLOCK) 6.0 7 13 
Minimum Pulse 2.0 30 75 95 
Width CLEAR 4.5 8 15 19 
6.0 7 13 16 
Minimum Set-up | 2.0 30 75 
Time 4.5 8 15 
6.0 A 13 
Minimum Hold 2.0 
Time 4.5 
6.0 
Minimum Removal] 2.0 16 75 95 
Time 4.5 4 15 19 
6.0 3 13 16 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current is: Icc(opr) = Cpp * Vcc * fin+Icc/6 (per Flip-Flop) 
And the total Cpp when N pcs of Flip-Flop operate can be gained by the following equation: Cpp (total)= 38+ 15-n 


8 ky SGS-THOMSON 
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M54/74HC174 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


SS | 1 
a $- 10307/ 14 


CLEAR ="H" 


TEST CIRCUIT Icc (Opr.) 


S-10309/1 


S- 10308 
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M74HC175 


QUAD D-TYPE FLIP-FLOP WITH CLEAR 


= HIGH SPEED 
tpp = 18 ns (TYP.) at Vcoc= 5V 


m LOW POWER DISSIPATION 

Icc = 4 pA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 

VNIH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 4 mA (MIN.) 

m= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS175 


DESCRIPTION 


The M54/74HC175 is a high speed CMOS QUAD 
D-TYPE FLIP-FLOP WITH CLEAR fabricated in si- 
licon gate CMOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

These four flip-flops are controlled by a clock in- 
put (CLOCK) and a clear input (CLEAR). The in- 
formation data applied to the D inputs (1D to 4D) 
are transfered to the outputs (1Q to 4Q and 1Q to 
4Q) on the positive-going edge of the clock pulse. 
The reset function is accomplished when the clear 
input is taken low and all Q outputs are kept low 
regardless of other input conditions. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


TRUTH TABLE 
NPUTS 


|p ferock| a 


al tad bi FUNCTION 


| a 
be | 
ite eke tJ 


ae ee 
|x | ¥ | an | Gi_|No chance 


X: DON’T CARE 
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BiN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC175 F1 M74HC175 C1 
M74HC175 B1iN M74HC175 M1 
M74HC175 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC175 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


ee 
ie 
a 
a ae 
F aegis 7 


[Tag [Storage Temperature ——SSSC=~“~*~“‘*~‘dtCSC‘ TCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Supply Vohage [ates 


|_Symbol_ 
PM | 


74HC Series -—40 to 85 é 


2/5 SGS- 
a IST] sot borat 


Input Rise and Fall Time 


M54/74HC175 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


0.0 0.1 0.1 
20 pA 0.0 | 0.1 0.1 | V 
0.0 | 0.1 0.1 
4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
il id da il aid 
il ll Ka Had aa 


Icc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C, = 15pF, Input t, = t; = 6ns) 


54HC and 74HC 
Parameter 
Typ. 
nlc I A 
tTHL 


tpLy Propagation Delay Time 
tPHL (CLOCK-Q, Q) 


tPHL Propagation Delay Time 
(CLEAR-Q, Q) 


Maximum Clock Frequency 


SGS-THOMSON ___———(‘ié lS 
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M54/74HC175 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t;=6ns) 


soe me 


Output Transition 


— §5 to125°C 
54HC 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Typ. | Max. 
30 75 


Test Condition 


95 110 


Time 


= ak 
Om © 


205 


Propagation Delay 
Time _ 
(CLOCK-Q, Q) 


PAN|OAN 
ono; one 
Ss 
NM @® Oo 
own 
mM yO > 
Of © 
OA 
on — 


& 01 + N 


Cpp (*) 


8 15 
7 13 
105 
21 
: 18 
tpLH | Propagation Delay; 2.0 115 | 185 230 280 
tPHL Time _ 4.5 23 37 46 
(CLEAR-Q, Q) : 20 31 39 
Maximum Clock : 12 
Frequency : 48 
; 56 
twH) | Minimum Pulse 2.0 30 75 95 110 
twit) | Width (CLOCK) 4.5 8 15 19 22 
6.0 7 13 16 19 
twiL) | Minimum Pulse 2.0 30 75 
Width CLEAR 4.5 8 15 
6.0 7 13 
Minimum 2.0 10 50 65 75 
Set-up Time 4.5 3 10 13 15 
6.0 3 9 11 13 
Minimum 2.0 
Hold Time 4.5 
6.0 
Minimum Removal! 2.0 75 95 110 
Time (CLEAR) 4.5 15 19 22 
6.0 13 16 
input Capacitance] [| — | 8 | 0 | — | 1] — 


_ 
co 
ue) 
3 


Power Dissipation 71 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. 
Icc(opr)= Cpp * Voc * fin+!cc/4 (for Flip/Flop). 
And the total Cpp at the time when n pcs of Flip-Flop operate can be gained Cpp (total) = 43+28xn 
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‘| ______&7 sas-iomson 


M54/74HC175 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST CIRCUIT Icc (Opr.) 


S- 10318 


: 5/5 
Ay/, Mole, 
339 


f=, SGS-THOMSON =——tié«MSGHCC181 
ATF, wicnorucrnowies ss M74HC181 


ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


m LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta= 25°C 


mw HIGH NOISE IMMUNITY 
VaiH = VNIL= 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 


10 LSTTL LOADS BIN FA 
Plastic Package § Ceramic Frit Seal Package 

= SYMMETRICAL OUTPUT IMPEDANCE 

ilo! = lo. = 6 mA (MIN.) e 
= BALANCED PROPAGATION DELAYS a, ice isos 

tPLH = tPHL 
= WIDE OPERATING VOLTAGE RANGE ORDERING NUMBERS: 

Vcc (OPR) = 2V to 6V M54HC181 F1 M74HC181 M1 
= PIN AND FUNCTION COMPATIBLE pullsbabd ce selec 

WITH 54/74LS181 
DESCRIPTION 
The M54/74HC181 is a high speed CMOS ARITH- PIN CONNECTIONS (top view) 


METIC LOGIC UNIT/FUNCTION GENERATOR fa- 
bricated with silicon gate C@-MOS technology. It has 
the same high speed performance of SLTTL com- 
bined with true CMOS low power consumption. The- 
se circuits perform 16 binary arithmetic operations 
on two 4-bit words as shown in Tables 1 and 2. The- 
se operations are selected by the four function-select 
lines (SO, S1, S2, S3) and include addition, subtrac- 
tion, decrement, and straight transfer. When perfor- 
ming aritmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to 
the mode control input (M). A full carry look-ahead 
scheme is made available in these devices for fast, 
simultaneous carry generation by means of two 
cascade-outputs (pins 15 and 17) for the four bits 
in the package. When used in conjunction with the 
M54HC182 or M74HC 182, full carry look-ahead cir- 
cuits, high-speed arithmetic operations can be per- 
formed. These circuits will accomodate active-high 
or active-low data, if the pin designations are inter- 
preted as shown below. Subtraction is accomplished 
by 1,s complement addition where the 1’s comple- 
ment of the subtrahend is generated internally. The 
resultant output is 1—_B—1, which requires an end- 
around or forced carry to produce A—B. The 181 
can also be utilized as a comparator. The A=B out- 
put is internally decoded from the function outputs ; 
(FO, F1, F2, F3) so that when two words of equal : Open drain Output Structure 
magnitude are applied at the A and B inputs, it will 
assume a high level to indicated equality (A=B). 
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DESCRIPTION (Continued) 


The ALU should be in the subtract mode with 
Cn=H when performing this comparison. The 
A=B output is open-drain so that it can be wire- 
AND connected to give a comparison for more that 
four bits. The carry output (Cn + 4) can also be used 
to supply relative magnitude information. Again, the 
ALU should be placed in the subtract mode by pla- 
cing the function select inputs S3, S2, S1, SO at 
L, H, H, L, respectively. These circuits have been 
designed to not only incorporate all of the desi- 


PIN DESIGNATIONS 


gner’s requirements for arithmetic operations, but 
also to provide 16 possible functions of two Boo- 
lean variables without the use of external circui- 
try. These logic functions are selected by use of 
the four function-select inputs (SO, S1, S2, S3) with 
the mode-control input (M) at a high level to disa- 
ble the internal carry. 

All inputs are equipped with portection circuits 
against static discharge and transient excess 
voltage. 


je OO OO ees 
MCTIVELOW DATA (Tb) BB [|] |B xB P| [FPS [onfone| P| 
ltd sos MM Go al tl bec Cd Ganda Cad Kl CS ES 


Active-Low data 
(Figure 1) 


Active-High data 
(Figure 2) 


A<B 


A>B 
A<B 
A2=B 
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Figure 1 


(22) (21) (20) (19) (18) 


@. 
B1 A2 B82 A3_ 8B3 


HC181 A-B 
F3 Cn+4 


(9) (10) (11) (13) (16) (17) 415) 


(3) (4) (1) (2) (14) (15) (5S) (6) 


@ O © 
P1 G2 P2 G3 P3 
Pp 
HC 182 
Cn +y CHeZ 
) 


S-10038 7/1 


TABLE 1 


Selection 
Logic 
S3_S2_St Functions | Cn=L(nocarry) | Cn=H (with carry) | 


F =A Minus 1 F=A 

F=AB Minus 1 F=AB 

F =AB Minus 1 F =(AB) 

F=Minus 1 (2’s Compl) F = Zero _ 

F=A Plus (A+B) F=A Plus (A+B) Plus 1 
F = AB Plus (A+B) F =AB Plus (A+B) Plus 1 
F=A Minus B Minus 1 F=A Minus B 

F=A+B F =(A+B) Plus 1 

F=A Plus (A+B) F=A Plus (A+B) Plus 1 
F=A Plus B F=A Plus B Plus 1 

F = AB Plus (A+B) F =AB Plus (A+B) Plus 1 
F=A+B F =(A+B) Plus 1 

F=A Plus A* F=A Plus A Plus 1 
F=AB Plus A F=AB Plus A Plus 1 
F=AB Plus A F=AB Plus A Plus 1 
F=A F=A Plus 1 


= >| | >! 
+ W 
OD 


wl > 
S B+ S|" 
ow Din! ow 


o>O> di->> 
+ 
w 


Lait EA Lee ee eee. 
LeeLee re 2a eer 
Pre r Lier tire Lec 
fete rerte rere aA Le 
TATMNMUAMNMUAMNANMNMMATNTNN 


> > > 
oO 


* Each bit is shifted to the next more significant position. 
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Figure 2 


(22) (21) (20) (19) (18) 


Bi A2 B2 A3 
HC181 


(10) (11) (13) (16) 


(2) (14) (15) (5) 
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TABLE 2 
Active High Data 


Selection 
M=H M=L: Arithmetic Operations 
Logic ; 
S3 S2 SI Functions C, =H (no carry) C, =L (with carry) 


F=-A F=A Plus 1 

F=A+B F =(A+8B) Plus 1 
F=A+B F =(A+B) Plus 1 

F =Minus 1 (2’s Comp?) F=Zero 
F=APlusAB- _ F=A Plus AB Plus 1 

F =(A+B) Plus AB F =(A+B) Plus AB Plus 1 
F=A Minus B Minus 1 F=A Minus B 

F=AB Minus 1 F=AB 

F=A Plus AB F=A Plus AB Plus 1 
F=A Plus B F=A Plus B Plus 1 

F =(A+B) Plus AB F =(A+B) Plus AB Plus 1 
F=AB Minus 1 F=AB 

F=A Plus Ax F=A Plus A Plus 1 
F=(A+B) Plus A F =(A+B) Plus A Plus 1 
F=(A+B) Plus A F =(A+B) Plus A Plus 1 
F=A Minus 1 F=A 


Sek lle rer reer 
PELL err ere ere 
Torritrtrrtirriaiere 
Le Le Lee Eee Ee Te 
TMU MMAAMNAANANMNATNTNN 
| 


* Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM 


B2 20 0 
[>0 


AY 23 So 


Lr. 


Br 22 So 
fants 
reece ili 
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M54/74HC181 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


OUTPUT 


S-10132 


ONLY OUPTUT A=B 


ABSOLUTE MAXIMUM RATINGS 


see ee 
[ie 
a an 
[6 
ri lesomeams = 


[Taig [Storage Temperature —=S=~=“‘*‘*é~dC“‘t HSCS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | —sCéParameter— | Cate S———sdTsSsnit 
"Voc _|SuppyVotage —SCS*~=“~*~“—*‘iSC“‘CCC@W@™CS 
[vs _ [input Vonage ———SSSS~SCS~CSSC gg iY 
= owes 


V 
V 
°C 


: 74HC Series —40to 85 
Operating Temperature 54HC Series 55 to 125 
2V 
Vec 4 4.5V 
6 V Oto 400 


6/11 -THO 
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input Rise and Fall Time 


M54/74HC181 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voitage 


Input Leakage 
Current 

3-State Output 
Off state Current 
Quiescent Supply 
Current 


Vin=Vcc or GND 


VinN= Voc or GND 


54HC and 74HC 
ieee a ee 
tTLH Output Transition Time 
tTHL 
tpLH Propagation Delay Time 
tPHL (1) 
tPLH Propagation Delay Time 
tPHL (2) 


tpLH Propagation Delay Time 
tPHL (3) 
tpLH Propagation Delay Time 
tPHL (4) 


7. SGS-THOMSON 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


54HC and 74HC 
oe ming | Tye | Ma 
tpLH Propagation Delay Time 
tPHL (5) 
tpLH Propagation Delay Time 
tPHL | (6) 


tpLH Propagation Delay Time 
tPHL (7) 


tpLH Propagation Delay Time 

tPHL (8) 

tpLH Propagation Delay Time 

tPHL (9) 

tpLH Propagation Delay Time : 
30 

tPHL (10) 


tpLH Propagation Delay Time 37 
tPHL (11) 
tpzL 3-State Output-Enable 
Time (12) 
tpLz 3-State Output-Disable 
Time (12) 


Ta =25°C 
54HC and 74HC 


bm Parameter 
trLH | Output Transition | 2.0 
tTHL Time 4.5 

6.0 7 13 

tpLH | Propagation Delay; 2.0 68 | 135 

tpH_ | Time 4.5 17 27 

(1) 6.0 14 23 

tpLH | Propagation Delay} 2.0 124 | 240 

tpH_ | Time 4.5 31 48 

(2) 6.0 26 41 

tpLH Propagation Delay| 2.0 235 

tpH_ | Time 4.5 47 
(3) 

tpLH | Propagation Delay 112 

tPHL 


Time 
8/11 f SGS-THOMSON 
If, MICROELECTRONICS 


(4) 


M54/74HC181 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 54HC 


Propagation Delay| 2.0 
Time 


(5) 


Propagation Delay 
Time 
(6) 


Propagation Delay 
Time 


(7) 


Propagation Delay 
Time 


(8) 


Propagation Delay 
Time 
(9) 


tpLy | Propagation Delay 
tpH_ | Time 
(10) 
tpLH | Propagation Delay 
tpH_ | Time 
(11) 
tpz_ | 3-State Output 
Enable Time 
tpLz | 3-State Output 
Disable Time 
Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation: 


Icc(opr.) = Cpp*Vccefin + loc 
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PROPAGATION DELAY TIME TEST CONDITIONS 


OO 


M=GND, SO=S3=GND, $1 =S2=Vcc (DIFF mode) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


10/11 ky7 SGS-THOMSON 
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TEST CIRCUIT Icc (Opr.) 


Input Condition: 
AO, Al : A2, A3, SO, S3, Cn=Vpp 
B1, B2, B3, $1, S2, M=GND S -10040 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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IT SGS-THOMSON M74HC182 
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FUNCTION LOOK AHEAD CARRY GENERATOR 


uw LOW POWER DISSIPATION 
loc = 4 pA (Max.) at Ta= 25°C 

mw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (Min.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE 
lon] = loL= 4 mA (MIN.) 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
with 54/74LS182 


DESCRIPTION 


The M54/74HC 182 is a high speed CMOS FUNC- 
TION LOOK AHEAD CARRY GENERATOR fabri- 
cated in silicon gate C°MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. These cir- 
cuit are capable of anticipating a carry across four 
binary adders or group of adders. They are casca- 
dable to perform full look-ahead across n-bit ad- 
ders. Carry, generate-carry, and propagate-carry 
functions are provided as shown in the pin connec- 
tion table. 

When used in conjunction with the HC181 arith- 
metic logic unit, these generators provide high- 
speed carry look-ahead capability for any word 
length. Each HC182 generates the look-ahead (an- 
ticipated carry) across a group of four ALU’s and, 
in addition, other carry look-ahead circuits may be 
employed to anticipate carry across sections of four 
look-ahead packages up to n-bits. The method of 
cascading circuits to perform multi-level look-ahead 
is illustrated under typical application data. 
Carry input and output of the ALU’s are in their true 
form, and the carry propagate (P) and carry genera- 
te (G) are in negated form; therefore, the carry func- 
tions (inputs, outputs, generate, and propagate) of 
the look-ahead generators are implemented in the 
compatible forms for direct connection to the ALU. 
Reinterpretation of carry functions as explained on 
the HC181 data sheet are also applicable to and 
compatible with the look-ahead generator. All in- 
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 
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BiN F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC 182 F1 M74HC182 M1 


M74HC182 B1N M74HC182 C1 
M74HC182 F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 
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FUNCTION TABLES 


FOR G OUTPUT 


ALL OTHER COMBINATIONS 


FOR Cn+z OUTPUT 


INPUTS OUTPUT 


ALL OTHER COMBINATIONS [| L | 


FOR Cn+y OUTPUT 


INPUTS OUTPUT 


L X X X X 
X : L ; X 
X L H 


ALL OTHER COMBINATIONS | Lo 
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FOR P OUTPUT 


INPUTS OUTPUT 


ALL OTHER COMBINATIONS 


FOR Cn +x OUTPUT 


INPUTS OUTPUT 


ALL OTHER COMBINATIONS 


Cn+x=G0+P0Cn 

Cn+y=G1+P1G0+P1P0Cn 

Cn+z=G2+P2G1 + P2P1G0 + P2P1P0Cn 
G=G3+P3G2 + P3P2G1 + P3P2P1G0 
P =P3P2P1P0 


or 


Cn+x=YO (X0+Cn) 

Cn+y=Y1 [X1 + YO(X0+Cn)] 

Cn+z=Y2 (X2+ Y1[X1 + YO(X0 + Cn) 
Y =Y3 (X3+Y2) (X3+X2+Y1) (X3+X24X1+Y0) 
X=X3 + X2 + X1+X0 


a SC 
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LOGIC DIAGRAM 


$-10112 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | Unit 
Voc Supply Voltage 
Vi | BC Input Voltage 
Vo DC Output Voltage 

DC Input Diode Current 

DC Output Diode Current 

[DC Output Source Sink Current Per Output Pin | 25 «| mA 

[tec erlenp |0CVec or Ground Curent |S OTS mA 
| Pp __|PowerDissipation =| 800") | mm 
[Taig [Storage Temperature SSS~*~‘“dSC*‘“C WD THOT 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
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RECOMMENDED OPERATING CONDITIONS 


[Symbol | —s————sCéPaarameter = | Cte 

[Voc [SuppyVotage ss SSC~=‘“RSS*C“‘(C#SCNOO 

TM [imputVotage SS SSCSC~SC(“‘(S™CO#OWOVCG™ 

[Vo [OuputVotageSSCSC~dCSC‘“‘(CC#C#OWOVG™ 

Operating Temperature louie Series 
54HC Series — 55 to 125 


2V 0 to 1000 
Oto 500 
Oto 400 


V 
V 
V 
°C 


Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 
Ta=25°C 
54HC and 74HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage : —20 pA 4.4 
5.9 


4.1 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 
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AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C= 15pF, Input t, = t;=6ns) 


Parameter 
Min, | Tye | Max, 
eae 
tTHL 


tPLH Propagation Delay Time 
tPHL G0,G1,G2,_ Cn+x, Cn+y 
PO,P1,P2 Cn+Z 
tpLH Propagation Delay Time 18 
tPHL G0,G1,G2,G3_ ¢ 
P1,P2,P3 


tPLH Propagation Delay Time 17 97 
tPHL (PO,P1,P2,P3 - P 

tpLH Propagation Delay Time 

tPHL Cu-Cn+x, Cn+y, Cn+2z) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t,=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay Time 
GO0,G1,G2,  Cn+x,Cn+y 


-PO,P1,P2  Cn+2 


Propagation Delay Time 
GO0,G1,G2,G3, 


(Ses G) 


Propagation Delay Time 


Propagation Delay Time 
(Cu-Cn+x, Cn+y,Cn+z) 


Cin Input Capacitance 


*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opry= Cpp * Vcc ° fint+!cc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


TEST CIRCUIT Icc (Opr.) 


S$ -10110 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
TYPICAL APPLICATION 


181 


G 
a Cn+x L PI Be ie P2 Cn+z G3 GO PO Cn+x Gi Pi pee G2 P2 Cn+z L 
ns Cn 


30 | Cn+x 


$-10111 


64-BIT ALU, FULL- CARRY LOOK-AHEAD IN THREE LEVELS 
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M54/74HC190 
M54/74HC191 


4-BIT SYNCHRONOUS UP/DOWN COUNTERS 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
Vnin = VNIL = 28% Vcc (Min.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


=m WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS190/191 


DESCRIPTION 


The M54/74HC190/191 are high speed CMOS 
4-BiT SYNCHRONOUS UP/DOWN COUNTERS 
fabricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

State changes of the counter are synchronus with 
the LOW-to-HIGH transition of the Clock Pulse 
input. 

An asynchronous parallel load input overrides 
counting and loads the data present on the DATA 
inputs into the flip-flops, which makes it possible 
to use the circuits as programmable counters. A 
count enable input serves as the carry/borrow in- 
put in_ multi-stage counters. Control input, 
Down/Up, determines whether a circuit counts up 
or down. A MAX/MIN output and a Ripple Clock 
output provide overflow/underflow indication and 
make possible a variety of methods for generating 
carry/borrow signals in multi-stage counter appli- 
cations. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS54HCXXX F1 M74HCXXX C1 
M74HCXXX BiN M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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TRUTH TABLE 


INPUTS OUTPUTS 
ee eee = FUNCTION 
LOAD ENABLE 
ae a ee 


L 


X : DON’T CARE 
a-d:THE LEVEL OF STEADY STATE INPUTS AT INPUTS A THROUGH D RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


DC Output Voltage =055 t0 Voc +05 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | ____ Parameter | Vame 
Supply Votiage 
C 


; 74HC Series — 40to 85 
Operating Temperature ¢ 1146 Series —55 to 125 


2/9 é 
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Input Rise and Fall Time 
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LOGIC DIAGRAM (HC190) 


; 
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LOGIC DIAGRAM (HC191) 


Y 


ENABLE 
MAX/MIN 


4g CCCs @y SGs-THOMS 
a \/ A Teen 


M54/74HC190/191 


TIMING CHART - (HC190) 


DOWN/UP 


ENABLE 


QA 

insole 
eS =o 
; seegmuce== 
QD 


MAX / MIN _ So 


RIPPLE CLOCK 


TIMING CHART (HC191) 


CLOCK 


DOWN/UP hhh nk aun 
enasce ASCE 


MAX / MIN 


RIPPLE CLOCK 
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DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C 
Test Condition 54HC and 74HC 74HC 
High Level Input : : 
Voltage : : : 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Output Transition Time 


Propagation Delay Time 
(CLOCK-Q) 


Propagation Delay Time 
(CLOCK-RCO) 


tPLH Propagation Delay Time 
tPHL (CLOCK-MAX/MIN) 
tpLH Propagation Delay Time 
tPHL (LOAD-Q) 

tpLy Propagation Delay Time 
tPHL (DATA-Q) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


54HC and 74HC 
Parameter 
Min Tye 


teLH Propagation Delay Time 14 
teHL (ENABLE-RCO) 


tpLH Propagation Delay Time 
tPHL (D/U-RCO) 


tpLy Propagation Delay Time 
tPHL (D/U-MAX/MIN) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;=6ns) 


pre| mmf 
trLH | Output Transition 2.0 
trH_ | Time : 


tpLH | Propagation Delay 
tpH_ | Time 
(CLOCK-Q) 
tpLH | Propagation Delay 
tpH_ | Time 
(CLOCK-RCO) 
tpLH | Propagation Delay 
tpH_ | Time 
(CLOCK-MAX/MIN) 
tpLH | Propagation Delay 
tpu_ | Time 
(LOAD-Q) 
tpLH | Propagation Delay 
tpH_ | Time 
(DATA-Q) 
tpLH | Propagation Delay 
tpH_ | Time 
(ENABLE-RCO) 
tp_H | Propagation Delay 
tpH_. | Time 
(D/U-RCO) 
tpLH | Propagation Delay 
tPHL 


Ta =25°C 
54HC and 74HC 


Test Condition 


Time 
(D/U-MAX/MIN) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 
| 


MAX 
IN 


Maximum Clock 
Frequency 


Minimum Pulse 
tw) | Width 
(CLOCK) 
twit) | Minimum Pulse 
Width 
(LOAD) 


Minimum Removal 
Time 


Time = 
(ENABLE-D/U) 


Minimum Set-up 


Minimum Set-up 
Time 
(DATA-LOAD) 


Minimum Hold 
Time _ 
(ENABLE-D/U) 


Minimum Hold 
Time 
(DATA-LOAD) 


C Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 


current consumption without load (refer to Test Circuit). 
Average operating current can be obtained from the equation: Icciopr )=Cpp*Vccefin + Ioc 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


ENABLE 


S- 10015 


MAX/ MIN 


RCO 
MAX/ MIN 


$-10019 


TEST CIRCUIT Ic¢ (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


Gay SGS-‘THOMSON — CD 
S/ A aaa xe 
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HC192 - SYNCHRONOUS UP/DOWN DECADE COUNTER 
HC193 - SYNCHRONOUS UP/DOWN BINARY COUNTER 


=m LOW POWER DISSIPATION 

Icc = 4 nA (MAX.) at Ta = 25°C 
mg HIGH NOISE IMMUNITY 

Vnin = VniL = 28% Voc (Min.) 
m OUTPUT DRIVE CAPABILITY 

10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE BIN Le. 

lon! = lor = 4 mA (MIN.) Plastic Package Ceramic Frit Seal Package 
mw BALANCED PROPAGATION DELAYS seh yes 

tpLH = tPHL a ng 
w WIDE OPERATING VOLTAGE RANGE M1 C1 

Vcc (OPR) = 2V to 6V Micro Package Plastic Chip Carrier 
a PIN AND FUNCTION COMPATIBLE ORDERING NUMBERS: 

WITH 54/74LS192-193 M54HCXXX F1 M74HCXXX C1 
DESCRIPTION M74HCXXX B1iN M74HCXXX M1 


The M54/74HC 192/193 are a high speed CMOS Coe 
SYNCHRONOUS UP/DOWN DECADE COUN- 
TERS fabricated in silicon gate C@MOS technolo- 
gy. They have the same high speed performance PIN CONNECTIONS (top view) 
of LSTTL combined with true CMOS low power 
consumption. The counter has two separate clock 
inputs, an UP COUNT input and a DOWN COUNT 
input. All outputs of the flip-flop are simultaneously DATA:A 
triggered on the low to high transition of either clock 
while the other input is held high. The direction of 
counting is determined by which input is clocked. cour 
This counter may be preset by entering the desi- OUTPUTS 
red data on the DATA A, DATA B, DATA C, and UP ais 

DATA D innrut. When the LOAD input is taken low 
the data is loaded independently of either clock in- 
put. This feature allows the counters to be used DATA C 
as divide-by-n counters by modifying the count 
length with the preset inputs. 

In addition the counter can also be cleared. This 
is accomplished by inputting a high on the CLEAR 
input. All 4 internal stages are set to low indepen- 
dently of either COUNT input. 

Both a BORROW and CARRY output are provided 
to enable cascading of both up and down counting 
functions. The BORROW output produces a nega- 
tive going pulse when the counter underflows and 
the CARRY outputs a pulse when the counter over- 
flows. The counter can be cascaded by connec- 
ting the CARRY and BORROW outputs of one 
device to the COUNT UP and COUNT DOWN in- 
puts, respectively, of the next device. 

All inputs are equipped with protection circuits 
against static discharge and transient excess Pcevibattle 
voltage. 


CLEAR 


| INPUTS 


LOAD 


| INPUTS 
DATA D 
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TRUTH TABLE INPUT AND OUTPUT EQUIVALENT CIRCUIT 


X = DON’T CARE 


ABSOLUTE MAXIMUM RATINGS 


ee 
a aa 
ee 
eens 
[66 oF tans 


[Taig | Storage Temperature ——SSCS~S~sSSC st «dYSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


V 

V 

Output Voltage v 
. 74HC Series — 40to 85 5 


2 Vv 
Voc 3 4.5V 


Input Rise and Fall Time 
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LOGIC DIAGRAM (HC 192) 


oy lire 


TRIO eS. 

ee re” 
= 
7 bos 


ny 
a 6 
i bs 
: 
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LOGIC DIAGRAM (HC193) 
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M54/74HC192/193 


TIMING DIAGRAM (HC192) 


COUNT 


CLEAR 


COUNT UP 


= iat cr ei Ee 
i ae 
—— ae 
ac 
ae cir ais 
= i eiaerecs 0 


a Sane HeetaatGi tans 


BORROW 


TIMING DIAGRAM (HC193) 


COUNT 0 F 0 1 2 3 4 5 6 5 4 3 2 1 0 F E D Cc D A 9 


CLEAR 


LOAD 


DATA 
INPUT 


— LETHE pane hpbhhi npn nh 
. Sei CLE ot PHA + more = 
CE Apt 


STE 


= FEL EERE ERE 


BORROW 
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M54/74HC192/193 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


Vin High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output} 2. . ; 
Voltage . —20 pA 4.4 ; : 
é 5.9 6. 


—-4.0 mA | 4.18 
-—5.2mA | 5.68 


4.4 
0 5.9 5.9 
4.13 4.10 
5.63 5.60 
if ; 
0.17 
0.18 


Low Level Output | 2. 

Voltage : 20 pA 
4.0 mA 
5.2 mA 


Vin=Vcc or GND 


. 


lcc | Quiescent Supply Vin=Vcoc or GND 
Current 


54HC and 74HC 


Parameter 

a ee 

tTLH Output Transition Time 

tTHL 

tPLH Propagation Delay Time 

tPHL (UP, DOWN-Q) 

tpLH Propagation Delay Time 

tPHL (UP-CARRY) 
Pp - [| se 


tPLH Propagation Delay Time 
tPHL (DOWN-BORROW) 
tPLH Propagation Delay Time 
tPHL (LOAD-Q) 

tPLH Propagation Delay Time 
tPHL (LOAD-CARRY) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


54HC and 74HC 
Parameter 
pmo | tye | Ma 
tpLH Propagation Delay Time 
tpHL (LOAD-BORROW) 
tPLH Propagation Delay Time 
tPHL (ANY IN-Q) 
tpLH Propagation Delay Time 
tpHL (ANY IN-CARRY) 
tery Propagation Delay Time 
tPHL (ANY IN-BORROW) 


tPHL Propagation Delay Time 
(CLEAR-Q) 

tpLy Propagation Delay Time 
(CLEAR-CARRY) 

tpHL Propagation Delay Time 
(CLEAR-BORROW) 


; fMax Maximum Clock Frequency 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, =ts=6ns) 


bm Parameter 

trLH | Output Transition 

tru. | Time 

tPLH 

tPHL Time 
(UP, DOWN-Q) : 

tpLy | Propagation Delay : 76 | 140 175 

tpH_ | Time ; 18 28 35 
(UP-CARRY) : 15 24 30 


Ta = 25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— §5 to125°C 
54HC 


Test Condition 


Propagation Delay 


tp_yH | Propagation Delay 
tpH_ | Time 
tPLH 
tPHL 


(DOWN-BORROW) 


Propagation Delay 
Time 
(LOAD-Q) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


Propagation Delay | 2.0 
Time 
(LOAD-CARRY) 


Propagation Delay 
Time 
(LOAD-BORROW) 


Propagation Delay 
Time 
(ANY IN-Q) 


Propagation Delay 
Time 
(ANY IN-CARRY) 


Propagation Delay 
Time 
(ANY IN-BORROW) 


Propagation Delay 
Time 
(CLEAR-Q) 


Propagation Delay 
Time 
(CLEAR-CARRY) 
Propagation Delay 
Time 
(CLEAR-BORROW) 


Maximum Clock 
Frequency 


> 
“IO ® 
oO oO Ol 


NI © 
= 8 


oi oO 
oO © 


“I oO 
— @ 


OnN 
Qt 


99 

84 
2 
11 
13 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 
Width 
(LOAD) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum Removal 
Time 

(LOAD) 

Minimum Removal 
Time 

(CLEAR) 


“I © 


—_ 
ou 


=-— Oo 
ooae 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


Minimum Set-up 2.0 
Time ; 
(DATA-LOAD) ; 


Minimum Hold 
Time 
(DATA-LOAD) 


M54/74HC192/193 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opr.) = Cpp*Vcc fin + Ic 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


COUNT UP OR 
COUNT DOWN 


COUNT UP OR 
COUNT DOWN 


$-10008 


LOAD 


COUNT UP OR 
COUNT DOWN 


CARRY OR 
BORROW 


tPLH,t PHL tPLH jt PHL 


ky7, SGS-THOMSON 
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TEST CIRCUIT Icc (Opr.) 


TRANSITION TIME OF INPUT WAVEFORMS IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC194 


IST mareidat ptr M74HC194 


. MICROELECTRONICS 


4 BIT PIPO SHIFT REGISTER 


» HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc= 5V 

= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta=25°C 

w HIGH NOISE IMMUNITY 
Vaio = VNIL= 28% Voc (MIN). 

= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

uw SYMMETRICAL OUTPUT IMPEDANCE 
Non! = lo. = 4mA (MIN). 

mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vec (MIN). 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS194 


DESCRIPTION 

The M54/74HC194 is a high speed CMOS 4 BIT 
PIPO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

This SHIFT REGISTER is designed to incorporate 
virtually all of the features a system designer may 
want in a shift register. It features parallel inputs, 
parallel outputs, right shift and left shift serial inputs, 
Clear line. The register has four distinct modes of 
operation: PARALLEL (broadside) LOAD; SHIFT 
RIGHT (in the direction Qa Qp); SHIFT LEFT; IN- 
HIBIT CLOCK (do nothing). Synchronous parallel 
loading is accomplished by applying the four data 
bits and taking both mode control inputs, SO and 
S1 high. The data are loaded into their respective 
flip-flops and appear at the outputs after the positi- 
ve transition of the CLOCK input. During loading, 
serial data flow is inhibited. Shift right is accompli- 
shed synchronously with the rising edge of the clock 
pulse when SO is high and S1 is low. Serial data 
for this mode is entered at the SHIFT RIGHT data 
input. When SO is low and $1 is high, data shifts 
left synchronously and new data is entered at the 
SHIFT LEFT serial input. Clocking of the flip flops 
is inhibited when both mode control inputs are low. 
The mode control inputs should be changed only 
when the CLOCK input is high. All inputs are equip- 
ped with protection circuits against static dischar- 
ge and transient excess voltage. 
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F 
Plastic Package Ceramic Frit Seal Package 


a nt 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC194 F1 M74HC194 C1 
M74HC194 BIN M74HC194 M1 
M74HC194 F1 


PIN CONNECTIONS (top view) 


CLEAR 


SHIFT RIGHT 
SERIAL INPUT 


A 
PARALLEL 
INPUTS 


0) 


SHIFT LEFT 
SERIAL INPUT 


GNO 


SERIAL INPUT 


SHIFT RIGHT 


oa al 


| Jo 


NC = 
No Internal 
Connection 


SHIFT LEFT 
SERIAL INPUT 
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TRUTH TABLE 


INPUTS OUTPUTS 
SERIAL PARALLEL 


© 
r 
mi 
> 
| 


P| 0k LeFT | RIGHT | A | B | 
L X X X X X X | X X 
H X X v X X X | X X 
H H H 7y X X aj/bic|d 
H L H hh X H X1xX]X |X 
H L H 7Y X L X |X ]X |X 
H H L 7y H X xX |X |X| xX 
H H L A L X xX |X]X |X 
H L L X X X xX |X |X |X 
X : DON’T CARE 
a~d : THE LEVEL OF STEADY STATE INPUT VOLTAGE AT INPUT A ~ D RESPECTIVELY 


QAO~QDO : NO CHANGE 
QAn~QDn_ : THE LEVEL OF QA, QB, QC, RESPECTIVELY, BEFORE THE MOST-RECENT POSITIVE TRANSI- 


TION OF THE CLOCK. 
ABSOLUTE MAXIMUM RATINGS 


[Paar a 
Supply Votiags 


[—Symbot a 
[te [BC input Diode Curent’ ———SCSC~=~“~*~“‘~*~*“‘“*tSSC SYS 
[tog | BC Output Diode Curent ———SS~—SSS im 
io] BC Output Source Sink Current Per Output Pin | #25 «| ma 
[Tatg | Storage TemperawreSSSC~<C~‘—rSCSC OSHC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
RECOMMENDED OPERATING CONDITIONS 


[Symbol 


| Unit 
2V 
poe ef cs 


2/6 
a yj SGS-THOM 
ae 74. st secant 


0 to Vcc 


Input Rise and Fall Time 


M54/74HC194 


LOGIC DIAGRAM 


SHIFT RIGHT FT LEFT 
SNe Sia Wie 


TIMING CHART 


MOOE 
CONTROL 
INPUTS 


ie | ea 

dl [TITER 20a. 30 100-51 00 w ceve NLL 
[Sesser inececeereme 

LUNA | || W/L/L WLLL, 

wal 


Wh 
LLLLLLLLLLLLLLLLLLLLL LLL MLL LLL LLL LLL LLL LLL LLL LLELAL 


8 
PARALLEL 


fe ate tt ate hte Pe 
nee all TT 
ee 
4 VILLI ULNA LILLY LLYN A 
; | ae 


OUTPUTS 


SHIFT RIGHT SHIFT LEFT INHIBIT 


Oz SGS-THOMSON a 
\/ A var hea 381 


M54/74HC194 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy =15pF, Input t, = t,=6ns) 


54HC and 74HC 
cuore een 


tTLH Output Transition Time 

tTHL 

tPLH Propagation Delay Time 

tPHL (CLOCK-QN) 

tPHL Propagation Delay Time 9 
—— ura 2 


| fax | Maximum Clock Frequency 


CO ee G7 SGS-TH 
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AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - Q,N) 


Propagation Delay 
Time 
(CLEAR-Q) 


Minimum Pulse 
Width 
(CLOCK) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLEAR) 


Minimum Set-up 
Data Time 
(SIN-PIN) 


Minimum Set-up 
Data Time 
(Mode Control-CkK) 


Minimum 
Removal Time 
(CLEAR) 


Minimum Hold 
Time SIN/PIN-CK, 
Mode, Ctr-CK 


Cin Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. 
lcc(opr) = Cpp * Vcc ° fin+!cc 


4.8 
24 
28 

it 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


S - 10363 


TEST CIRCUIT Icc¢ (Opr.) 


S-10365 
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IT SS aeeernaine M74HC195 
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4 BIT PIPO SHIFT REGISTER 


we HIGH SPEED 
tpp = 14 ns (TYP.) at Voc= 5V 


a LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 6V 


ws HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc(MIN) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
[lon] =loL = 4mA (MIN) 


m BALANCED PROPAGATION DELAYS 
tPLH = 'PHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS195 


DESCRIPTION 


The M54/74HC195 is a high speed CMOS 4 BIT 
PIPO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

This shift register features parallel inputs, parallel 
outputs, J-K serial inputs, a SHIFT/LOAD control 
input, and a direct overriding CLEAR. This shift re- 
gister can operate in two modes: Parallel Load; 
Shift from QA towards QD. 

Parallel loading is accomplished by applying the 
four bits of data, and taking the SHIFT/LOAD con- 
trol input low. The data is loaded into the associa- 
ted flip flops and appears at the outputs after the 
positive transition of the clock input. During paral- 
lel loading, serial data flow is inhibited. Serial shif- 
ting occurs synchronously when the SHIFT/LOAD 
control input is high. Serial data for this mode is 
entered at the J-K inputs. These inputs allow the 
first stage to perform as a J-K or TOGGLE flip flop 
as shown in the truth table. 

All inputs are equipped with protection circuits 
against static discharge transient excess voltage. 
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BIN F1 
Plastic Package Ceramic Frit Seal Package 


— md 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC195 F1 M74HC195 C1 
M74HC195 B1N M74HC195 M1 
M74HC195 F1 


PIN CONNECTIONS (top view) 


SERIAL 
INPUTS 


PARALLEL 
INPUTS 


NC = 
No Internal 
Connection 
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LOGIC DIAGRAM 


TRUTH TABLE 


SHIFT/ 


LOAD 


X: DON’T CARE; ¥_: TRANSITION FROM LOW TO HIGH LEVEL; _4 : TRANSITION FROM HIGH TO LOW LEVEL 
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TIMING CHART 


CLOCK 


a ERR 


x 
ee 
REECE | Per 


SHIFT/ LOAD 


RL 


pessnapeze 
aa = 


Heinet STAGE! (RESET) NO RETURN SET RETURN (RESET) 
FUNCTION RESET] LOAD 


SHIFT 
S-10360 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 
(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
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RECOMMENDED OPERATING CONDITIONS 


| Symbol _| 

| Vcc__|Supply Voltage tO 

Ta Operating Temperature 7ane Series 
54HC Series — 55 to 125 


Vv 
V 
2V 0 to 1000 


pi Input Rise and Fall Time : 0 to 500 


Oto 400 
DC SPECIFICATIONS 


Parameter Test Condition 54HC and 74HC 
VIH : | 
Vit 
VOoH 
VoL 


V 
V 
V 
°C 


High Level Input 
Voltage 
Low Level Input 


Voltage 


High Level Output} 2. 1.9 | 2.0 
Voltage : —20 pA 44 | 4.5 
; 5.9 | 6.0 
: -4.0mA | 4.18 | 4.31 
-—5.2 mA | 5.68 | 5.8 
Low Level Output | 2. 0.0 
Voltage : 0.0 
‘ 0.0 
; 0.17 | 0.26 
0.18 | 0.26 
Input Leakage Vi=Vcec or GND +0.1 
Current 
Icc | Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, Cy =15pF, Input t, = t;=6ns) 


54HC and 74HC 


Parameter 


pmins | tye | Ma 
= 
tTHL 
tPpHL (CLOCK-QN, QD) 
ee ae a 
ee 


tPHL Propagation Delay Time 
(CL-QN, QD) 


Maximum Clock Frequency 


A ky SGS-THOMSON 
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AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition S4HC and 74HC 


trLH | Output Transition | 2.0 
trH_ | Time ; 
tpLH | Propagation Delay 
tpH_ | Time = 
(CLOCK-QN, QD) 
tpLy | Propagation Delay 
tpoH_ | Time 
(CL-QN, QD) 
fuax | Maximum Clock 
Frequency 
tw) Minimum Pulse 
Width 
(CL) 


twiHy | Minimum Pulse 
twiL) Width 
(Ck) 


Minimum Set-up 
Time 
(Pl) 


Minimum Set-up 
Time 
(J, K, S/L) 


Minimum 
Removal Time 


Minimum Hold 
Time 

(PIN, SIN-Ck) 
Minimum Hold 
Time 

(S/L-CK) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation 
Icc(opr)= Cpp * Vcc ° fin+!cc 


Be 
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M54/74HC195 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10357 
S - 10358 


TEST CIRCUIT Icc (Opr.) 


S- 10359 


TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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fq, SGS-THOMSON Ss M54HC221 
AYA. wicnoaecrmomes = M74HC221 


DUAL MONOSTABLE MULTIVIBRATORS 


w HIGH SPEED 
tpp= 32 ns (TYP) at Voc =5V 


= LOW POWER DISSIPATION 
STANDBY STATE Icc =4 pA (MAX.) at Ta =25°C 
ACTIVE STATE Icc = 200 pA (TYP) at Vocg =5V 


m HIGH NOISE IMMUNITY B1iN 
VNIH = VNIL = 28% Voc (MIN.) 


Plastic Package Ceramic Frit Seal Package 
=m OUTPUT DRIVE CAPABILITY 


10 LSTTL LOADS Fs nd? 


ws SYMMETRICAL OUTPUT IMPEDANCE 


_ os M1 C1 

lloH| = lo = 4 mA (MIN.) Micro Package Plastic Chip Carrier 
= BALANCED PROPAGATION DELAYS ORDERING NUMBERS: 

tpLH = tPHL M54HC221 F1 M74HC221 C1 
= WIDE OUTPUT PULSE WIDTH RANGE M74HC221 BIN M74HC221 M1 


twouT=150ns ~ 60s over at Voc = 4.5V mitnvee tir 
= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS$221 PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC221 is a high speed CMOS MONO- 
STABLE multivibrator fabricated with silicon gate 
C2MOS technology. It achieves the high speed ope- 
ration similar to equivalent LSTTL while maintai- 
ning the CMOS low power dissipation. There are 
two trigger inputs, A INPUT (negative edge) and 
8 INPUT (positive edge). These inputs are valid for 
rising/falling signals, (t,t;-| sec). 

The device may aiso be triggered by using the CLR 
input (positive-edge) because of the Schmitt-trigger 
input; after triggering the output maintains the MO- 
NOSTABLE state for the time period determined 
by the external resistor Rx and capacitor Cx. Ta- 
king CLR low breaks this MONOSTABLE STATE. 
If the next trigger pulse occurs during the MONO- 
STABLE period it makes the MONOSTABLE pe- 
riod longer. Limit for values of Cx and Rx: 


Cx : NO LIMIT 


Rx : Voc= 2.0V 5KQ to 1MQ 
Vec= 3.0V 1KQ to 1MQ 


- 
< 
uw 
= 
a 
LJ 


wo 


18LT 1CEXT 


All inputs are equipped with protection circuits NC = ui 
against static discharge and transient excess No Internal > 
Connection ws 
voltage 
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TRUTH TABLE 


CLR 


NOTE 


LJ OUTPUT ENABLE 
OUTPUT ENABLE 


X: DON’T CARE 
4: EXCEPT FOR MONOSTABLE PERIOD 


ABSOLUTE MAXIMUM RATINGS 


[Symbol [Parameter etn 
jae Se 
ie 
ar a 
Serre 


[Tag | Storage Temperate —=SC~=“~*~‘“~*~‘“rSC*é‘ HSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol _ 7 ee 7 
[Voc | Suppyvotage ——SSC~=“~*‘“~*sSC*C“‘(CNCwCdSC 
ON 


Output Voltage 0 to Vcc 
: 74HC Series -40to 85 
Operating Temperature 54HC Series — 55 to 125 


2 V 
Input Rise and Fall Time (CLR only) Voc {sv 
6 


External Capacitor NO LIMITATION 
External V 3 V 5K to 1M 
Resistor cc 3 Vv 1K to 1M 
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LOGIC DIAGRAM 


S -10088 


TIMING CHART 
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BLOCK DIAGRAM 


$-10089 


Note: 
(1) Cx, Rx, Dx are external components. 
(2) Dx is a clamping diode 


The external capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply 
voltage is turned off Cx is discharged mainly through an internal parasitic diode (see figures). 
If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of damaging 
the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and 
Vcc decrease slowly, the surge current is automatically limited and damage the |.C. is avoided. 
The maximum forward current of the parasitic diode is approximately 20 mA. In cases where Cx 
is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows: 


tr= (Vcc —0.7)-Cx/20mA 


In cases where t; is too short an external clamping diode is required to protect the |.C. from the 


surge current. 


FUNCTIONAL DESCRIPTION 


Stand-by state 

The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) 
are both turned off. The two comparators that con- 
trol the timing and the two reference voltage sour- 
ces stop operating. The total supply current is 
therefore only leakage current. 


Trigger operation 

Triggering occurs when: 

1st) A is “low” and B has a falling edge; 

2nd) B is “‘high” and A has a rising edge; 

3'd) A is low and B is high and C1 has a rising 
edge. 

After the multivibrator has been retriggered com- 

parator C1 and C2 start operating and Qn is tur- 

ned on. Cx then discharges through Qn. The 

voltage at the node Rx/Cx external falls. 

When it reaches Vper, the output of comparator 

C1 becomes low. This in turn resets the flip-flop 

and Qn is turned off. At this point C1 stops func- 

tioning but C2 continues to operate. 

The voltage at R/C external begins to rise with a 
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time constant set by the external components Rx, 
Cx. Triggering the multivibrator causes Q to go high 
after internal delay due to the flip-flop and the ga- 
te. Q remains high until the voltage at R/C exter- 
nal rises again to VrReFH. 

At this point C2 output goes low and O goes low. 
C2 stops operating. 

That means that after triggering when the voltage 
R/C external returns to VaerH the multivibrator 
has returned to its MONOSTABLE STATE. In the 
case where Rx « Cx are large enough and the di- 
scharge time of the capacitor and the delay time 
in the I.C. can be ignored, the width of the output 
pulse tw (out) is as follows: 


tw(ouT) = 0.70 Cx + Rx 


Reset Operation 

CL is normally high. If CL is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 

Also transistor Qp is turned on and Cx is charged 
quickly to Vcc. This means if CL input goes low, 
the IC becomes waiting state both in operating and 
non operating state. 


M54/74HC221 


DC SPECIFICATIONS 


Ta =25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
(Q, Q Output) 


Low Level Output 
Voltage 
(Q, Q Output) 


Input Leakage 

Current 

R/C Terminal 

Off-State Current 
loc Quiescent Supply 

Current 


Icc’ | Active-State (1) ‘ Vi=Vec 
Supply Current : R/Ceyt = 0.5 Voc 


(1): Per Circuit 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t, = ts=6ns) 


54HC and 74HC 
Parameter 


tPLH Propagation Delay Time 
tPHL (A, B TRIGGER - Q, Q) 
tpLH Propagation Delay Time 
tpHL (CLR TRIGGER - Q, Q) 
tpLH Propagation Delay Time 
tPpHL (CLR - Q, Q) 
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M54/74HC221 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; = ts=6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 
[min. | Typ. | Max. | win. (Max. | Min. | Max. 
ttLH | Output Transition | 2.0 30 110 
TrHL | Time 4.5 8 15 22 
6.0 7 13 19 
tpLH | Propagation Delay} 2.0 144 | 280 350 420 
tpH_ | Time — | 45 36 56 70 84 
(A,B TRIG. -Q,Q) | 6.0 31 48 60 71 
teLH Propagation Delay| 2.0 390 465 
tPHL Time _ 4.5 78 95 
(CLR TRIG. - Q,Q) | 6.0 66 79 
tpLH | Propagation Delay; 2.0 108 315 
tpH_ | Time m 4.5 27 63 
(CLR - Q,Q) 6.0 23 54 
tw) | Minimum Trigger | 2.0 30 75 95 110 
twit) | Pulse Width 4.5 8 15 19 22 
6.0 7 13 16 19 
twit) | Minimum Clear 2.0 30 75 95 110 
Pulse Width 4.5 8 15 19 22 
6.0 7 13 16 19 
Atw(ouT) Output Pulse +1 % 
Width Error. 
Between Circuits 
in Same Package 
Minimum 2.0 
Removal Time 4.5 
(A,B TRIGGER) 6.0 
Minimum ; 
Removal Time : 
(CLR TRIGGER) 5 
twout | Minimum Output 490 | 1450 2185 
(Min). | Pulse Width Rx = 5kpFQ(Vcc = 2V) 190 | 290 437 
Rx = 1k0(Voc = 4.5,6V) 170 | 260 373 
twouT | Output Pulse 72 85 98 72 98 72 98 
Width Rx = 10k2 72 80 88 72 88 72 88 | us 
72 80 88 72 88 72 88 
Cx =0.1pF 0.67 | 0.75 | 0.83 | 0.67 | 0.83 | 0.67 | 0.83 
Rx = 10kQ 0.67 | 0.73 | 0.79 | 0.67 | 0.79 | 0.67 | 0.79 
: 0.67 | 0.73 | 0.79 | 0.67 | 0.79 | 0.67 | 0.79 
input Capacitance] | | =| 5 | tof —| 10] —| 10] pF 
Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). Average operating current can be obtained by equation hereunder: 
Ioc(opr.) = Cpp*Vecefin + Ico’ *Duty/100 + Icc/2 (per monostable) (Ioc’: Active Supply Current, Duty: %) 


6/8 
396 


k SGS-THOMSON 
IF. MICROELECTROMICS 


M54/74HC221 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$-10033 


TEST WAVEFORM 


GZ, LIZA. Ic¢’ 
Icc(opr) 
=0 


S- 10034 


Input Transition Time: 6ns 
Vin=Vec, Vit =GND 
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Output Pulse Width Constant 
K-Supply voltage 


twOUT-Cx Characteristics (Typ). 
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G-6373 


AYf, Ritzortermomes 


M54HC237 
M74HC237 


3 TO 8 LINE DECODER LATCH 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
Vain = VniL = 28% Vcc (Min.) 


we OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 


=m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS237 


DESCRIPTION 


The M54/74HC237 is a high speed CMOS 3 TO 
8 LINE DECODER LATCH fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
When GL goes from low to high, the address pre- 
sent at the select inputs (A, B, C) is stored in the 
latches. As long as GL remains high no address 
changes will be recognized. Output enable con- 
trols, G1 and G2 control the state of the outputs 
independantly of the select or latch-enable inputs. 
All of the outputs are low unless G1 is high and 
G2 is low. The 'HC237 is ideally suited for the im- 
plementation of glitch-free decoders in stored- 
address applications in bus oriented systems. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


BiN 


1 
Plastic Package Ceramic Frit Seal Package 


wt 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC237 F1 M74HC237 C1 
M74HC237 B1N M74HC237 M1 
M74HC237 F1 


PIN CONNECTIONS (top view) 


S- 717514 


YO 
VY 
wa 


4 
El 


20 19 


No Internal 
Connection 
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pba 
bp o[poosaose 
b[o[peosnae 
e[ofeasaaae 
plofaase ace 
pofooeeaae 
pofoees aes 
pl afeoseaae 
jfeeos eel 
Pelee 


DATA 
OUTPUTS 


OUTPUTS 


0006 


OUTPUT CORRESPONDING TO STORED ADDRESS, 


H; ALL OTHERS, L 


1 


G 
G2 


\ 


DON’T CARE 
SELECT4 8 

ENABLE 

INPUTS 


ENABLE SELECT 


TRUTH TABLE 
LOGIC DIAGRAM 


X 
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M54/74HC237 


ABSOLUTE MAXIMUM RATINGS 


ene eee ee 
[DC input Diode Curent ——SSSCS~‘isSSCi Sm 
[Dc Output Diode Current ——=SSCS~sSSC‘i «dma 
[DC Output Soures Sink Curent Per Output Pin | 2s —S«dt Sma 
ma 
ae 


Voc 
VI 
Vo 
a aa 

[Tag [Storage Temperature ——SOSC~=~“*“‘*“‘“‘~dtCSC‘“ SHS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Seuat ewan eee 
Supply Vohage [aes 
eaaieee 

Vo ae ae 


; 74HC Series — 40to 85 
Operating Temperature 54HC Series — 55 to 125 : 


Input Rise and Fall Time 


DC SPECIFICATIONS 
Ta=25°C — 40 to 85°C | — 55 to125°C 
Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
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DC SPECIFICATIONS (Continued) 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc Quiescent Supply 
Current 


aie eacaats 54HC and 74HC 
arameter est Condition 
|_Min. | Typ. | Max. 
tTLH Output Transition Time 4 
tTHL 
tPLH Propagation Delay Time 
tPHL (A, B, C,-Yn) 


tpLH Propagation Delay Time 
tPHL (GL-Yn) 

tPLH Propagation Delay Time 
tPHL (G1, G2-Yn) 


pe ™ ro 
ttLH | Output Transition | 2. 
trHL | Time (Q Outputs) ' 
Time : 7 13 
tpLH | Propagation Delay 
tpH_ | Time 
tPLH 
tPHL 


(A, B, C,-Yn) 
46 65-THOMSON 
‘3 IF, MICROELECTROMCS 
4 


Ta =25°C 
54HC and 74HC 


Propagation Delay 
Time 
(GL-Yn) 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


tpLH | Propagation Delay} 2.0 
tpH_. | Time _ 4.5 
(G1, G2-Yn) 6.0 

2.0 


Minimum Pulse 


Minimum Set-up 
Time 


Minimum Hold 
Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


M54/74HC237 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opr.) = Cpp*Vccefin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


TYPICAL APPLICATION 


STROBE 
DECODER ENABLE 


x0 


Xt 


: ra ay 
G2. GI 
YO vi Y¥2 Y¥3 YS YS Y6 Y7 
INPUTS 
ADDRESS 
TO FIVE 
a ae DECOD 


DECODERS 


c 8 ‘= G1 G2 Gl 
yo yt Y2. ¥3 Ye YS Y6  Y7 yo Yi Y2  Y3 YS Y5  Y6  Y7 Yo YI Y2  ¥3 Y4 YS Y6  Y7 


12 1300«14 15 16 7 18 19 200 «21 22, 23 


OUTPUTS ee 


6 Line to 64 Line Decoder with Input Address Storage 
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w HIGH SPEED 
tpp = 18 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 

@ HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN.) 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


=» SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

mw WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS238 


DESCRIPTION 


The M54/74HC238 is a high speed CMOS 3 to 8 
line decoder fabricated in silicon gate C2MOS tech- 
nology. It has the same high speed performance 
of LSTTL combined with true CMOS low power 
consumption. If the device is enabled, 3 binary se- 
lect inputs (A, B and C) determine which one of out- 
puts will go high. Enable input G1 is held ‘‘Low” 
or either G2A or G2B is held ‘‘High’’decoding 
function is inhibited and all the 8 outputs go low. 
Three enable inputs are provided to ease casca- 
de connection and application of this address de- 
coder in memory systems. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


M54HC238 
M74HC238 


3 TO 8 LINE DECODER 


1 


B1 
Plastic Package 


— 


Ceramic Frit Seal Package 


’ md 


C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC238 F1 M74HC238 F1 
M74HC238 B1N M74HC238 M1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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TRUTH TABLE 


INPUTS OUTPUTS 
ENABLE SELECT 


SELECTED 
OUTPUT 
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ABSOLUTE MAXIMUM RATINGS 


a a a 
[tebe input Diode Curent ———SSSCSC~—~S~‘iSSCi Ym 
a aan 
ied 


DC Output Diode Curren 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW= 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


Output Voliage 
74HC Series —40 to 85 
Operating Temperature 54HC Series _ 55 to 125 


Input Rise and Fall Time 


| Symbol _| 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


Ky7 SGS-THoMson SS 


MICROELECTRONICS 
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M54/74HC238 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 
ViH : : 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output) 2. 
Voltage . 


A | 4.18 | 4.31 


9 
A 68 
Low Level Output 
Voltage 


Input Leakage Vi=Ve 
Current 

Icc | Quiescent Supply Vi=Voec or GND 
Current 


6.0 
3 
5.8 
0.0 
0.0 
0.0 
0 


5. 


AC ELECTRICAL CHARACTERISTICS (Voc =5V, Ta= 25°C, C, = 15pF, Input t, = t= 6ns) 


jm | renner | a Max, 

ee Td 
tTHL 

== 
tPHL (A,B,C-Y) 

a ankle 
tPHL (G1-Y) 

cain 
tPHL (G2-Y) 
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AC ELECTRICAL CHARACTERISTICS (C_ = 50pF, Input t, = t¢=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(A,B,C-Y) 


Propagation Delay 
Time 

(G1-Y) 
Propagation Delay 
Time 


(G2-Y) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained from the equation: Icc (opr) =Cpp'Vcc'fin + loc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


Vv 
(IN-PHASE ) 


Y 
(OUT OF PHASE) 


$-10528 


$-10527 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST 
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M54HC240/241/244 
M74HC240/241/244 


HC240 OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
HC241/244 OCTAL BUS BUFFER WITH NON INVERTED 3-STATE OUTPUTS 


HIGH SPEED 

tpp=12 ns (TYP.) at Voc =5V 

uw LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 

mw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 

mw OUTPUT DRIVE CAPABILITY 

15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=6 mA (MIN.) 

w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 

a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/244 


DESCRIPTION 


The M54/74HC240, M54/74HC241 and M54HC244 
are high speed CMOS OCTAL BUS BUFFER’s fa- 
bricated in silicon gate C2MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The designer has a choice of selected combina- 
tions of inverting and non-inverting outputs, sym- 
metrical G (active-low output control) inputs, and 
complementary G and G inputs. Each control in- 
put governs four BUS BUFFERs. 

These devices are designed to be used with 3-state 
memory address drivers, etc. All inputs are equip- 
ped with protection circuits against static discharge 


PIN CONNECTION (top view) 


PRELIMINARY DATA 


F 
Ceramic Frit Seal Package 


< nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


Plastic Package 


— 


discharge and transient excess voltage. 
TRUTH TABLE 


INPUTS 


OUTPUTS 


X: DON’T CARE Z: HIGH IMPEDANCE 
A : APPLIED only for M54/74HC241 
AA: APPLIED only for M54/74HC240 
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M54/74HC240/241/244 


CHIP CARRIER 


ABSOLUTE MAXIMUM RATINGS 


| Parameter —sid|(C (Cate |S nit_— 
Supply Voiage 


| =0.5 to Veo +0.5 
DC Output Voltage =0.5 to Vog +05 


[Taig [Storage Temperate —=SOS~=~=“*‘*~“‘“dSCSC*~‘ CHC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol [Parameter ——SS~idSCSC<“‘~*‘“*‘S a SC~dYSCSC 
| Vcc [Supply Voltage = = ss {| —“‘i it toehLh™h™CUrd 
[vi [input Votage ——SSCSC~“~*~“‘~*~*~*~sSC*~*‘t OMe Sid 

| <a 


V 
V 
°C 


: 74HC Series —40 to 85 
Operating Temperature 54HC Series — 55 to 125 
2V 
Voc 3 4. 
6 V 


2/5 : N 
"= ___________ $e-suowsom 


input Rise and Fall Time 


M54/74HC240/241/244 


CIRCUIT SCHEMATIC (1/8 PACKAGE) 


DC ELECTRICAL CHARACTERISTICS 
Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


loz | 3-state Output Vi=Vin or Vit 
Off-State Current Vo=Vcc or GND 


Icc | Quiescent Supply Vi=Vcc or GND 
Current lo=0 


(57 SGS-‘THOMSON —_S—S 
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M54/74HC240/241/244 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = ts = 6ns) 


roe ve 


trLH | Output Transition | 2.0 
tTHL 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Time 


tpLy | Propagation Delay} 2. 52 | 110 140 
tpH_ | Time : 13 22 28 
11 19 24 
tpLy | Propagation Delay} 2. 48 | 100 
tpH_ | Time** : 12 20 
10 17 
tpz_ | Output Enable 40 | 100 
tpH_ | Time ; 10 20 
9 17 
tpz_ | Output Enable : 100 125 
tpzH | Time * ; 20 25 
17 21 


Output Disable 
Time 


tpZi 
tpZH 


Cout | Output F 
Capacitane P 
Cpp (1) | Power Dissipation 
Capacitance 


Note (1) Cpp isdefined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation Icciop) = Cpp * Vcc * fin + !cc/8 (per Gate) 


* for M54/74HC241 only 
** for M54/74HC240 only 


TEST CIRCUIT Icc (Opr.) 


S-10337 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE 
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M54/74HC240/241/244 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


$-10339 


INPUTS 


INPUTS 


OUTPUTS 


OUTPUTS 


$-10342 S$-10343 


HC241/HC244 


Yec 


$-10345 S- 10346 


INPUTS INPUTS 


OUTPUTS OUTPUTS 


$- 10347 71 
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M74HCT240/241/244 


HCT240 OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
HC1T241/4 OCTAL BUS BUFFER WITH NON-INVERTED 3-STATE OUTPUTS 


= HIGH SPEED 
tpp = 20 ns (TYP.) at Vcc = 5V 
w LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 
= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN.), Vit = 0,8 V (MAX) 
mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 
SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 6 mA (MIN.) 
BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 


DESCRIPTION 


The HCT240, HCT241 and HCT244 are high speed 
CMOS OCTAL BUS BUFFER’s fabricated with si- 
licon C2MOS technology. 

These devices may be used as a level converter 
for interfacing TTL or NMOS to High Speed CMOS. 
The inputs are compatible with TTL, NMOS and 
CMOS output voltage levels. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 


PIN CONNECTIONS (top view) 


HCT240 


AGARAR: 


October 1988 


HCT241 


1 1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nf 


M1 C1 
Micro Package Plastic Chip Carrier . 


ORDERING NUMBERS: 
MS4HCTXXX F1 M74HCTXXX C1 
M74HCTXXX B1N M74HCTXXX M1 
M74HCTXXX F1 


The designer has a choice of selected combina- 
tions of inverting and noninverting outputs, sym- 
metrical G (active-low output control) inputs, and 
complementary G and G inputs. Each control input 
governs four BUS BUFFERs. 

These devices are designated to be used with 
3-state memory address drivers, etc. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


HCT244 
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M54/74HCT240/241/244 


CHIP CARRIER 


Ss) 
oO 
> 
= 


20 #19 


HCT241 HCT244 


INPUT AND OUTPUT EQUIVALENT CIRCUIT TRUTH TABLE 


oe a 
ee ae 
ie a 


4 ; APPLIED ONLY FOR M54/74HCT241 
4 4: APPLIED ONLY FOR M54/74HCT240 
X: DON’T CARE 

Z: HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


[symbol [| ——sC*éParcrmeter = | Sate |S Unit 
[ix [BC input Diode Curent ———SCSC=~=“*~*~“‘“stS*~‘iaSSC*dSCmA CS 
[Toe | Be Output Diode Current ———SCS~‘idSSC‘ «Ym 
[lo [Be Output Source Sink Current Por Output Pin | as mA 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


a Sc 
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M54/74HCT240/241/244 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter == | Cpt SCS nit 
[Veo [SuppyVotage —SCSC*C~“~*‘“~*S*SC*C“‘CASwSSSOOOCdSCOU 
[vi input votage ——SSSC~“~*~*~“~*~*~sSSC“‘ Og Cd 
= ee es ans ase 
Pm. so 


74HC Series — 40to 85 
54HC Series — 55 to 125 


Input Rise and Fall Time 0 to 500 


Ta Operating Temperature 


DC SPECIFICATIONS 


rm Parameter 


VIH High Level Input 
Voltage 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— 55 to125°C 


Test Condition 


Low Level Input 
Voltage 


High Level Output 


Voltage 


[aa Lave asi = fa = ae 


tn 20 a 
or 


Ss Gat owt fs ae 
Off-State 


7m a or Vit 

Vout = Vccor GND + 0.5 +5.0 + 10.0 
Current 
Input Leakage Vin=Vcc or GND +0.1 +1.0 +1.0] pA 
Current 


Low Level Output 


Voltage 


3-State Output 


[WizVesorand_[— | — [40 | — [ao] — |eoo 


{7 SGS-‘THOMSON — 
If, MICROELECTROMCS ; 
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Quiescent Supply 
Current 


Per input: 
Vin = 0.5V or 2.4V 
Other input: 
Vcc or GND 


M54/74HCT240/241/244 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t= 6ns) 


Ta=25°¢ | soto9sec|-sstor25rc 


=| 
TG 


= I) 
alele(sje[e|ale[s jee 
_ is 
° N 


> 
on 


Input Capacitance 
Output Capacitance 


Capacitance HCT241 


HCT244 


Note (1) Cpp is defined as the value of IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 

Average operating current can be obtained by the following equation. 

lcc(opr) = Cpp*Vccefin + lcc/8 (per Gate). 


CIRCUIT DIAGRAM 


HCT240 HCT244 


ian So Po fof Se = fy 
: Yet 


> 
S- 10107 S- 10108 


cL ae Gy, SGs- 
ae S| A StS" THOMSON 


M54/74HCT240/241/244 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpuz, tpHz,tez.,tpzH, 


INPUT 
G 


OUTPUT 
(AT POSITIVE PULSE ) OUTPUT 
Y by 


OUTPUT 
(AT NEGATIVE PULSE) ay OUTPUT 
Y 


S-101 
S-10104 ae 


TEST CIRCUIT Icc (Opr.) 


HCT240 


THE OTHER INPUTS ARE CONNECTED TO Vcc LINE OR GND LINE. 
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M54HC242/243 
M74HC242/243 


. MICROELECTRONICS 


QUAD BUS TRANSCEIVER (3-STATE) 


a HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX) at Ta=25°C 


w HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vec (MIN) 


mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon} = lo. = 6 mA (MIN). 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


mw HIGH NOISE IMMUNITY 
VNnIH = VNIL= 28% Vcc (MIN). 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS242/243 


DESCRIPTION 


The M54/74HC 242 and the M54/74HC243 are high 
speed CMOS QUAD BUS TRANSCEIVER 
(3-STATE) fabricated in silicon gate C2MOS tech- 
nology. They have the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 

The M54/74HC242,243 are 3-STATE bi-directional 
inverting and non-inverting buffers and are inten- 
ded for two-way asynchronous communication bet- 
ween data buses. They have high drive current 
outputs which enable high speed operation when 
driving large bus capacitances. 

Each device has one active high enable (GBA), and 
one active low enable (GAB). GBA enables the A 
outputs and GAB enables the B outputs. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


October 1988 


PRELIMINARY DATA 


14 a : ! \ : , . . 
: 1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 


M74HCXXX BiN M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


NC = 


GN 
No Internal 
Connection 
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M54/74HC242/243 


CHIP CARRIER 


NC = No Internal Connection 


LOGIC DIAGRAM 


@| 


Al 


(SSeS = = esac ca rc SS Se i ee eee Ses . 
A4 O—+— THE SAME CIRCUIT AS ABOVE —Tt—o 84 
ec sean se aaah a eh te Nee es a ee ee J 
S-764867 
2/5 ky SGS-THOMSON 
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M54/74HC242/243 


TRUTH TABLE 


weiss |u| cone |e 
SS 
a ae a 2 
ee a 


HIGH IMPEDANCE 
HIGH IMPEDANCE | Z| eZ 


Z= HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | ——C—~—“‘*‘s*Cs‘éRarameeters = | Cate =| Unit 
[ne] BC input Diode Current ————SSSSCS~iTSe wm 
Tog | 9C Output Biode Current ———SSS~i Sm 
[lo | BE Output Source Sink Current Per Output in| a5 «dma 
[>| Power Dissipation ————SSCS~S~S~SSSS0O) «dm 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | séParameter =| tue |i 
Output Voltage 0 10 Voo 
Operating Temperature pie seahias cee : oe 
2 V 
Input Rise and Fall Time Voc 3 4. 


457, SGS-THOMSON a eee ee ee eae 
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M54/74HC242/243 


DC SPECIFICATIONS 


— 55 to125°C 


— 40 to 85°C 
74HC 


Ta=25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


2.0 0.1 
45) Vin 20 vA 0.1 V 
6.0 or 0.1 
_ Vit 6.0 mA 7 7 7 r= 0.40 
7.8 mA 0.18 | 0.26 0.40 
Input Leakage Vi=Voc or GND +0.1 +1.0 +1.0} pA 
Current 
3-State Output = Vin or Vit +0.5 +5.0 +10] pA 
Off-State current = Vcc or GND 
Quiescent Supply Vi=Vcc or GND pA 
Current 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t,=6ns) 


oom Parameter 
tTLH Output Transition 
tru. | Time Output 
tpLy | Propagation Delay 
tpH_ | Time (HC242) 
tPLH 

tPHL 

tpZH 
tpZL 


a ae (7, SGS-THOMSON 
426 Z.. WiCROELECTRONICS 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Propagation Delay 
Time (HC243) 


3-State Output 
Enable Time 


M54/74HC242/243 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t¢=6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 
ee 


tpHz | 3-State Output 2.0 — 

tp_z | Disable Time Be Ry = 1kQ a 
| Cin | Input Input Capacitance} | | GAB,GBA GBA } 10 | — | 10] — | 

oe Bus Terminal a Bn at 
Input Capacitance 


Cpp (*) | Power Dissipation | msar74anc242 | — | 42] — 
Capacitance eee iat a 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opry= Cpp * Voc ° fin+!cc/4 (per circuit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


GAB or GBA 


Bora 
(HC 242) AorB 
(IN-PHASE OUTPUT, 


BoraA 
(HC 243) Aor B 
(OUT- OF-PHASE OUTPUT 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
Icc (Opr.) in the test circuit opposite 


icc (Opr.) 


Cane 
vo fin - Vcc 


In determining the typical value of Cpp, 

a relatively high frequency of 1MHz was 
applied to fjn, in order to eliminate any 
error caused by the quiescent supply current 


INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC245/640/643 
M74HC245/640/643 


OCTAL BUS TRANSCEIVER (8-STATE) HC245 NON INVERTING, 
HC640 INVERTING, HC643 INVERTING/NON INVERTING 


PRELIMINARY DATA 


Se ; ? : , ! \ = , : , 
1 1 
BIN FI 


1 
Plastic Package 


gm HIGH SPEED 

tpp = 11 ns (TYP.) at Voc= 5V 

LOW POWER DISSIPATION 

loc = 4 pA (MAX.) at Ta=25°C 

HIGH NOISE IMMUNITY 

Vat =VNIL= 28% Voc (MIN). 

OUTPUT DRIVE CAPABILITY 

15 LSTTL LOADS 

SYMMETRICAL OUTPUT IMPEDANCE 

lon] = lo. = 6 mA (MIN.) 

ws BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


aw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS245/640/643 


DESCRIPTION 


The M54/74HC245, M54HC640 and M54HC643 
utilise silicon gate C2MOS technology to achieve 
operating speed equivalent to LSTTL devices. 

Along with the low power dissipation and high noi- 
se immunity of standard C2MOS integrated circuit, 
it posseses the driving capability of 15 LSTTL loads. 
These IC’s are intended for two-way asynchronous 
communication between data buses, and the direc- 
tion of data transmission is determined by DIR input. 
The enable input (G) can be used to disable the 
device so that the buses are effectively isolated. 


PIN CONNECTION (top view) 


seed 


October 1988 


\4 
3 
mes 


AeA 


Ceramic Frit Seal Package 


; md 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS4HCXXX F1 M74HCXXX C1 
M74HCXXX B1iN M74HCXXX M1 
M74HCXXX F1 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


NOTICE FOR APPLICATION 


IT IS PROHIBITED TO APPLY A SIGNAL TO A BUS 
TERMINAL WHEN IT IS IN OUTPUT MODE. AND 
WHEN A BUS TERMINAL IS FLOATING (HIGH IM- 
PEDANCE STATE), IT IS REQUESTED TO FIX THE 
INPUT LEVEL BY MEANS OF EXTERNAL PULL 
DOWN OR PULL UP RESISTOR. 


8 as ed 
\4 
7] 

rae 


A 
Ad 
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M54/74HC245/640/643 


CHIP CARRIER 


LOGIC DIAGRAM (HC640) 


NOTE: IN CASE OF HC245 OR HC643, INPUT INVERTERS MARKED* AT A BUS AND B BUS OR AT B BUS 
ARE ELIMINATED RESPECTIVELY 


BO {y7 SGS-THOMSON 
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M54/74HC245/640/643 


TRUTH TABLE 


| = | om | asus | sous | cos | Hoo | Hoes | 
pu | | ineur | oureur_ | sea | eek | oer 
pow | x fz | z | 2 | 2 | 2 


X: “H” or “L” = Z: HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


[—Symbol__[ —SSSSParameter date dt 
[Veo | SuppiyVotageSC~=“~*~“~*~SC“‘“(t WP 
[vi [De input votage——=S=C~=~“‘*‘*~“~*~*~*~rSC tO Veg | 
[Vo] 06 ouput votage SSS =O to Ven | 
igs 

ee 


Voc 
Vi 
Vo 
[lo | Be Output Source Sink Current Per Ouput Pin [a 95~—~=~«dY~CtimACC*”d 
DC Veo or Ground Curren 
[Tig | Storage Temperature ——=SC~=~“*~“‘~*~“~*~rSC*‘“C HG 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter =| tue =| it_ 
reais 
74HC Series —40to 85 - 
2v 
Input Rise and Fall Time Voc 3 4. 


-THOMSON _—s— ——(s—“‘(CWC SS 
ISTA SET aTNCS a 


M54/74HC245/640/643 


DC SPECIFICATIONS 
Ta =25°C — 55 to125°C 
Parameter Test Condition 54HC and 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


| 
| 
Von | High Level Output} 2. 
Voltage 

—6.0 mA 

—7.8 mA 


Low Level Output | 2. ; 
Voltage : ; 


0.0 


.O mA 


0.1 
0.1 
0.1 
mA | 


0.17 | 0.26 
0.18 | 0.26 


lcc | Quiescent Supply 
Current 


* Applicable only to DIR, G, G input 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


om Parameter ne Test Condition 


ttLH | Output Transitio 

tTHL Time 

tPLH 

tPHL 

tPLH 
tPHL 
tpZL 
tPZH 
tPLZ 
tPpHz 


4/5 


Ta = 25°C 
54HC and 74HC 


Propagation Delay 
Time 
(for HC245) 


Propagation Delay 
Time 

(for HC640/643) 
3 State 
Output Enable 
Time 

3 State 


Output Disable 
Time 


SGS-THOMSON 
F.. iiCROELECTROMICS 
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M54/74HC245/640/643 


AC ELECTRICAL CHARACTERISTICS (Continued) 


poe) ve 


input Capactance| | oRGG | —| 5 | 10 | — | 10| — | 10 | oF 
Cyvo | Bus Input An; Br E 
Capacitance P 
Cpp (*) | Power Dissipation HC245 F 
Capacitance HC640/643 P 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current is: Iccjopr)= Cpp * Vcc * fint+ Icc/8 (per Circuit). 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Test Condition 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


AorB 
(INVERSION) 


A or B 
(NON -INVERSION) 


S -10371 tpz7H 


Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value 
of Icc (Opr.) in the test circuit opposite. 


ae loc (Opr.) 
fin: Voc 


ol ee 
Go 


if 


INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST 


77 SGS-THOMSON aS 
IF, MICROELECTROMICS 
433 
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M74HCT245/640/643 
OCTAL BUS TRANSCEIVER (3-STATE) 


HCT245 NON INVERTING, HCT640 INVERTING, HCT643 INVERTING/NON INVERTING 


= LOW POWER DISSIPATION 
loc = 4nA (MAX.) at Ta =25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN) Vi, =0.8V (MAX) 


a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


@ SYMMETRICAL OUTPUT IMPEDANCE 
[lon] lol =6mA (MIN.) 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS245/640/643 


DESCRIPTION 


The HCT245, HCT640, and HCT643 utilize silicon 
gate C2MOS technology to achieve operating 
speeds equivalent to LSTTL parts. 

Along with the low power dissipation and high noi- 
se immunity of standard C2MOS integrated circuit, 
it possesses the capability to drive of 15 LSTTL 
loads. The inputs are compatible with TTL, NUYOS 
and CMOS output voltage levels. 

These IC’s are intended for two-way asynchronous 
communication between data buses, and the di- 
rection of data transmission is determined by the 
DIR input. 


PIN CONNECTIONS (top view) 
HCT245 


ci 


V/ 


October 1988 


HCT640 


F1 
Ceramic Frit Seal Package 


- 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCTXXX F1 M74HCTXXX C1 
M74HCTXXX B1N M74HCTXXX M1 
M74HCTXXX F1 


Plastic Package 


The enable input (G) can be used to disable the de- 
vice so that the buses are effectively isolated. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


NOTICE FOR APPLICATION 


IT IS NOT POSSIBLE TO APPLY A SIGNAL TO A 
BUS TERMINAL WHEN IT !S IN THE OUTPUT MO- 
DE. PULL UP OR PULL DOWN RESISTOR SHOULD 
BE USED ON HIGH IMPEDANCE (3-STATE) FLOA- 
TING BUS TERMINAL 


HCT643 


1/6 
435 


M54/74HCT245/640/643 


CHIP CARRIER 


NC = No Internal Connection 


LOGIC DIAGRAM (HCT 640) 


| ‘ 
THE SAME CIRCUIT AS ABOVE 


NOTE: IN CASE OF HCT245 OR HCT643, INPUT INVERTERS MARKED * AT A BUS OR AT B BUS ARE ELIMI- 
NATED RESPECTIVELY. 
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M54/74HCT245/640/643 


[—s [ on [asus [emus | worms | nove | vere 
ror oureur [ama 
ei et 


X: DON’T CARE 
Z: HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


[Symbol [Parameter [Sao «| nit 
[Voc [SuppyVotage—SC*~=“~*“‘*~*‘“dCS*‘“‘t SWC 
[vi [OC input Votage ——SCSC~C~“~*~“~*~*~*~*~S SCO tO Veg’ | 
[Vo [BC Output Votage———SS~S~s C0 to Veg | 
[| BC input Diode Curent ———SSCS~“~*~“‘~*~*éidSC‘“‘i 
aa ae 
a anes 


Voc 
Vi 
Vo 
DC Output Diode Curren 

DC Output Source Sink Current Per Output Pin |e 85 Tm 
[Pp | Power Dissipation 500 ( 
Storage Temperature [650150 | eC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | Parameter =| tue | nit 
[Voc _| Supply Votage 7 
POM Input Voltage 0 to Vcc pV 


Vcc V 
74HC Series - 40to 85 4 

Operating Temperature 54HC. Series _55 to 125 C 

tf 


Input Rise and Fall Time 0 to 500 


{7 SGS-THOMSON — 
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M54/74HCT245/640/643 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 
min. | Typ. | Max. | Min. | Max. | min. | Max. 
High Level Input | 4.5 
Voltage to 
6.0 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


3-State Output VIN = come or Vi 
Off-State Vout = Vcc or GND 
Current 


Quiescent Supply pA 
Current 


Per input: 

Vin =0.5V or 2.4V 
Other input: 

Voc or GND 


AC ELECTRICAL CHARACTERISTICS (C_ =50pF, Input t, = t;=6ns) 


poe Parameter 


tTLH | Output Transition 
trH_ | Time 

tpLH | Propagation Delay 
tpH_ | Time 

tpZ 

tpZH 
tPLz 
tPHz 


438 


— 55 to125°C 
54HC 


Ta =25°C 
54HC and 74HC 


3-State Output 
Enable Time 


3-State Output 
Disable Time 


STA SGS-THOMSON 
[.. Bicnortoomes 


M54/74HCT245/640/643 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


Cn | ORGS, 
Power Dissipation | | Msar7aHoT245 
Capacitance =| | isar74HcT640/643 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 


Average operating current can be obtained by the following equation: 
Icc(opr.) = Cpp*Vccefin + Icc/8 (per Gate) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


BorA AorB 
( INVERSION) 7 L (INVERSION) 


BorA AorB 
(NON INVERSION ) . (NON INVERSION) 


i SGS-THOMSON LA 
IF, ICROELECTROMICS - 
4 


M54/74HCT245/640/643 
TEST CIRCUIT Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
Icc (Opr.) in the test circuit opposite 


eaves Icc (Opr.) 
fin: Voc 


In determining the typical value of Cpp, 

a relatively high frequency of 1MHz was 
applied to fix, in order to eliminate any 
error caused by the quiescent supply current 


S$ -10545 


Se Ce SGS-THOM 
440 \/ me SGS-THOMSON 


Ky/ SGS THOMSON 


M54HC251 
M74HC251 


8-CHANNEL MULTIPLEXER (3-STATE) 


w HIGH SPEED 
tpp = 18 ns (TYP.) at Voc= 5V 
m LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta =25°C 6V 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN). 

we OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


we SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 4 mA (MIN.) 

w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS251 


DESCRIPTION 


The M54/74HC251 is a high speed CMOS 
8-CHANNEL MULTIPLEXER (3-STATE) fabricated 
in silicon gate C2MOS technology. It has the sa- 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. This mul- 
tiplexer features both true (Y) and complement (W) 
outputs as well as a STROBE input. The STROBE 
must be at a low logic level to enable this device. 
When the STROBE input is high, both outputs are 
in the high impedance state. When enabled, ad- 
dress information on the data select inputs deter- 
mines which data input is routed to Y and W. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 


TRUTH TABLE — 


Z: HIGH IMPEDANCE =X: DON’T CARE 


October 1988 


F1 
Ceramic Frit Seal Package 


; nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC251 F1 M74HC251 C1 
M74HC251 B1N M74HC251 M1 
M74HC251 F1 


Plastic Package 


PIN CONNECTIONS (top view) 


E] 
= 
Ww 
@ 
oO 
a 
- 
uw 


No Internal 
Connection 
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M54/74HC251 


LOGIC DIAGRAM 


STROBE 


to} 


_ 
) 


VV .V 


n 
—™ 


W 


> 


on 


a 


NIAIAIAIAIA [AIA 


of oV av o V o V 


N 


ABSOLUTE MAXIMUM RATINGS 


a 7 
ee 


lo [Be Output Source Sink Current Per Output Pin | 25 «| mA 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


a O ScS-THOM 
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M54/74HC251 


RECOMMENDED OPERATING CONDITIONS 


symbol | SSSParameter 


74HC Series —40 to 85 
Operating Temperature & 1116 Series _55 to 125 


2 V 
Input Rise and Fall Time Voc 
6 V 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output} 2. ‘ 

Voltage : 4.4 
5.9 
4.18 
5.68 


Low Level Output 
Voltage 


Input Leakage 
Current 


3-State Output 
Off-State Current 


Icc | Quiescent Supply Vcc or GND 
Current lo=0 
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M54/74HC251 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta=25°C, C= 15pF, Input t;=t;=6ns) 


Parameter 


Propagation Delay Time 
,B,C- 


Propagation Delay Time 
, B, C- 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


STROBE 


STROBE 


45 = Sc -THOM 
\/ A Siro teon 
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M54/74HC251 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


| — | 


trLH | Output Transition 

trH_ | Time 

tp_y | Propagation Delay} 2. 76 205 

tpy_ | Time : 19 41 
(D - W) : 16 35 

tpLy | Propagation Delay} 2. 76 | 160 200 

tpH_ | Time : 19 32 40 
(D - Y) ; 16 27 34 

tpLH | Propagation Delay 

tpH_ | Time 
(A, B, C - W) 

tpLH | Propagation Delay 

tPHL 

tPZL 

'PZH 

tpLz 2.0 105 160 

tpyz | Output Disable a 21 32 
Time 18 27 


Time 
(A, B, C, - Y) 
eto 


Ta = 25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


Test Condition 


3 State 
Output Enable 
Time 


3 State 


MO & NM 
ono 

oh 
— NM © 
o- oO 
NM © 
NM 


Note (“) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to test Circuit) 


Average operating current can be obtained by the following equation. Icciopr)= Cpp - Vcc °* fint+!cc 


TEST WAVEFORM Icc¢ (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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AYf, Tremorteeronnes 


M54HC257/258 
M74HC257/258 . 


HC257 QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 
HC258 QUAD 2-CHANNEL MULTIPLEXER (8-STATE, INVERTING) 


HIGH SPEED 

tpp = 12 ns (TYP.) at Voc= 5V 

LOW POWER DISSIPATION 

loc = 4 nA (MAX.) at Ta = 25°C 

HIGH NOISE IMMUNITY 

VNIH= VNIL= 28% Vcc (MIN). 

OUTPUT DRIVE CAPABILITY 

15 LSTTL LOADS 

we SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 6 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 

Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS257/258 


DESCRIPTION 


The M54/74HC257 and the M54/74HC258 are high 
speed CMOS MULTIPLEXERs fabricated with si- 
licon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

These IC’s are composed of an independent 
2-channel multiplexer with common SELECT and 
ENABLE INPUT. 

The M54/74HC258 is an inverting multiplexer while 
the M54/74HC257 is a non-inverting multiplexer. 
When the ENABLE INPUT is held “‘High’’, outputs 
of both IC’s become high-impedance state. If SE- 
LECT INPUT is held ‘‘Low’’, “‘A”’ data is selected, 
when SELECT INPUT is high ‘‘H’’, “‘B’’ data is 
chosen. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


1/5 
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M54/74HC257/258 


CHIP CARRIER 


NC = No Internal Connection 


LOGIC DIAGRAM 


v9 
>| 


OUTPUTS 


Y (258) 


X: DON’T CARE Z: HIGH IMPEDANCE 


2/5 
I SGS- 
i ITA BGS “THOMSON 


M54/74HC257/258 


ABSOLUTE MAXIMUM RATINGS 


Symbol ein 
a ee 
Ee! 


[Pp [Power Dissipation SSS 0 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | —séParameter— | ste 
Output Votage v 
C 


: 74HC Series -40 to 85 
Operating Temperature 54HC Series — 55 to 125 : 


2V 
Voc : 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta =25°C 
54HC and 74HC 


min. | Typ. | Max. | min. | Max. | Min. 


1.5 
3.15 
4.2 


— 40 to 85°C | — 55 to125°C 


Test Condition 


Vin High Level Input 


Voltage V 

Low Level Input 2.0 0.5 

Voltage 4.5 1.35 V 
6.0 1.8 

High Level Output} 2.0 PM | to 1.9 2.0 1.9 1.9 

Voltage 4.5) Vin —20 pA 44 | 4.5 4.4 4.4 V 
6.0 or 5.9 6.0 5.9 5.9 


Vit —-4.0mA | 4.18 | 4.31 4.10 
—5.2mA | 5.68 | 5.8 5.60 
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M54/74HC257/258 
DC SPECIFICATIONS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


Low Level Output 
Voltage 


Vi=Vec or GND 


Input Leakage 

Current 
3-State Output Vi = Vin or Vir 
Off-State Current Vo=Vec or GND 


Icc | Quiescent Supply Vi=Vcoc or GND 


Current 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;=6ns) 


oe 


trLH | Output Transition | 2.0 
tTHL Time 

tPLH 

tPHL 

tPLH 
tPHL 
tPLH 
tPHL 
tPLH 
tPHL 
teZ 
tPZH 


4G  SGS-TH 
ies IT. Saco: 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Propagation Delay 
Time HC257 
A,B - Y 


Propagation Delay 
Time HC257 
(SELECT - Y) 


Propagation Delay 
Time HC258 


(A,B a Y) 
Propagation Delay 
Time HC258 
SELECT - Y 


Output Enable 
Time 


M54/74HC257/258 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C 
Parameter Test Condition S4HC and 74HC 


tp_z | Output Disable 
tpHz 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit). Average operating current can be obtained by the 
following equation. Iccjopr)= Crp * Vcc °* fin+!cc/4 (per Channel) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
INPUT 
(A,B, SEL) 


IN-PHASE 30° OUTPUT 
OUTPUT (SW -GND) 


OUT-OF PHASE 
OUTPUT ° S- 10374 


S - 10375 
S$ - 10373 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value 
of Icc (Opr.) in the test circuit opposite. 


_ !ec (opr) 


fin'Vcoc 


$-10376 


INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 
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{57 SGS-THOMSON M54HC259 


» MICROELECTRONICS M74HC259 


8 BIT ADDRESSABLE LATCH 


a HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc= 5V 

ws LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta=25°C 

= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Voc (MIN) 

= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

mw SYMMETRICAL OUTPUT IMPEDANCE 
lou! = lot = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 

= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS259 


DESCRIPTION 

The M54/74HC259 is a high speed CMOS 8 BIT 
ADDRESSABLE LATCH fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The M54HC259/M74HC259 has single data input 
(D) 8 latch outupts (Q0-Q7), 3 address inputs (A, 
B, and C), common enable input (E), and a com- 
mon CLEAR input. To operate this device as an 
addressable latch, data is held on the D input, and 
the address of the latch into which the data is to 
be entered is held on the A, B, and C inputs. When 
ENABLE is taken low the data flows through to the 
addresses output. The data is stored on the 
positive-going edge of the ENABLE pulse. All unad- 
dressed latches will remain unaffected. With ENA- 
BLE in the high state the device is deselected and 
all latches remain in their previous state, unaffec- 
ted by changes on the data or address inputs. To 
eliminate the possibility of entering erroneous da- 
ta into the latches, the ENABLE should be held high 
(inactive) while the address lines are changing. 
If ENABLE is held high and CLEAR is taken low 
all eight latches are cleared to the low state. If ENA- 
BLE is low all latches except the addressed latch 
will be cleared. The addressed latch will instead 
follow the D input, effectively implementing a 3-to 
8 line decoder. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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Plastic Package Ceramic Frit Seal Package 
M1 C1 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC259 F1 M74HC259 C1 
M74HC259 B1N M74HC259 M1 
M74HC259 F1 


PIN CONNECTIONS (top view) 


LATCH 
SELECT 


OUTPUTS 


NC = 
No Internal 
Connection 


1/7 


453 


M54/74HC259 


TRUTH TABLE 


INPUTS OUTPUTS OF 
Te OF | EACH OTHER _— 


LATCH OUTPUT 


ADDRESSABLE LATCH 


MEMORY 
8-LINE DEMULTIPLEXER 
CLEAR ALL BITS TO ‘L’ 


LATCH 
ADDRESSED 


D: THE LEVEL AT THE DATA INPUT 

Qi0: THE LEVEL BEFORE THE INDICATED STEADY- 
STATE INPUT CONDITIONS WERE ESTABLI- 
SHED, (i=0,1.......,7). 


Lk rece 
Tirreizire 
sf ee ee 


LOGIC DIAGRAM 


es 


LATCH } B 
SELECT [>o {> 


ie 


a7 CC SGs-THOMS 
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M54/74HC259 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 


DC Input Voltage —0.5 to Voc + 0.5 
DC Output Voltage —0.5 to Voc + 0.5 V 


DC Output Diode Current 
DC Output Source Sink Current Per Output Pin 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | —séParameter” = | Cte SiS nit 
=e 
C 


. 74HC Series —40to 85 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54/74HC259 


DC SPECIFICATIONS 
Ta =25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 


High Level Output 


Voltage ViH —20 pA 4.4 
or 5.9 


Low Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, Cy = 15pF, Input t, = ts = 6ns) 


Output Transition Time 
Propagation Delay Time 
(DATA - QN) 


Propagation Delay Time 
(ADD - QN) 
Propagation Delay Time 
(EN - QN) 
Propagation Delay Time 
(CL - QN) 


4/7 STA 


SGS-THOMSON 
F.. icROELECTRONICS 


M54/74HC259 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t; = t;=6ns) 


Ta = 25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(DATA - QN) 


Propagation Delay| 2. 190 
Time ; 38 
(ADD - QN) : 32 


Propagation Delay 
Time 
(EN - QN) 


Propagation Delay 
Time 
(CL - QN) 


Minimum Pulse 
Width 
(CL) 


Minimum Pulse 
Width 
(EN) 


Minimum 
Set-up Time 
(DATA) 


Minimum 
Set-up Time 
(ADD) 
Minimum 
Hold Time 
(DATA) 


tPLH 
tPHL 


tPLH 
tPHL 


tPHL 


tw) 


tw) 


Minimum Hold 
Time 


(ADD) 


Input Capacitance re 4 


en Foe ee ee Se 
«, | Power Dissipation 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. 
Icc(opr)= Crp * Vcc : fint+!cc 
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M54/74HC259 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1. (G=L, CLR=H, A~C =STABLE) WAVEFORM 2. (G=L) 


Q(SELECTED) 


Q(SELECTED) 


S - 10383 
S- 10384 


WAVEFORM 3. (CLR=H, A~C = STABLE) 


90%. 90 Ve 
50% 50%. 
10 fo 


‘hae 


tPHL 


Q (SELECTED) 50% 


WAVEFORM 4. (D=H, A~C-STABLE) WAVEFORM 5. (CLR=H) 


Q(SELECTED) S- 10387 


6/7 
—___—_—__________ {fy SGS-THOMSON 
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M54/74HC259 


TEST CIRCUIT Icc (Opr.) 


DATA IN 


$-10382 


S- 103814 


‘i 7/7 
Se 


AyJ Sarees 


M54HC273 
M74HC273 


OCTAL D-TYPE FLIP FLOP WITH CLEAR 


gw HIGH SPEED 
fMax = 48 MHz (TYP.) at Voc= 5V 


mw LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 

= HIGH NOISE IMMUNITY 
VaiH = VNIL= 28% Voc (MIN). 

m= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loc = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPpLH = tPHL . 

aw WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS273 


DESCRIPTION 


The M54/74HC273 is a high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH CLEAR fabricated in si- 
licon gate C2MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 

Information signals applied to D inputs are transfe- 
red to the Q outputs on the positive-going edge of 
the clock pulse. 

When the CL input is held low, the Q output 
are in the low logic level independent of the other 
inputs. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 


X: DON’T CARE 
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RT 


BiN 
Plastic Package Ceramic Frit (Sell Package 


- 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC273 F1 M74HC273 C1 
M74HC273 B1N M74HC273 M1 
M74HC273 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 
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M54/74HC273 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a a ee es 
Coe 
a 
Cieseliage | 


[Taig | Storage Temperature ——SCSC~C~*~*~TSC esto woe 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


[Symbol 
[Voc | SuppyVotage—SC*=“*‘“*sdCSC‘“‘CSC(“WG™*~*’ 
[Wi input Vonage —SSSSC~S~SC~SSSC tO gg 


: 74HC Series —40to 85 


2/5 i SGS-THOM 
—___—_—____1________————— AY see yd aatd 
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Input Rise and Fall Time 


M54/74HC273 


DC SPECIFICATIONS 
Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t, = ts = 6ns) 


54HC and 74HC 
Parameter 


at OI OO RCS CT 
tPLH Propagation Delay Time 
tPHL (CLOCK-Q) 
tpHL Propagation Delay Time 
(CLEAR-Q) 


Maximum Clock Frequency 


: 3/5 
AY), onsemanee 
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M54/74HC273 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; =t¢=6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Output Transition | 2.0 30 75 95 
Time 4.5 9 15 19 
6.0 8 13 16 


tpLH | Propagation Delay| 2.0 92 | 180 

tpH_ | Time 4.5 25 36 54 
(CLOCK - Q) 6.0 22 31 46 
Propagation Delay 265 


Time 
(CLEAR-Q) 


Maximum Clock 
Frequency 


: 5.4 
: 27 
: 32 
Minimum Pulse : 
Width (CLOCK) . 


o_i, 
QOON 
oan 

N 
GQ & NM 
Nf © 

ma & 

- oO 
Or 


Minimum Pulse 
Width (CLEAR) 


Minimum 
Set-up Time 


Minimum 
Hold Time 


Minimum : 75 95 
Removal Time : 15 19 
CLEAR i 13 16 


input Capacitance] [——=s«| — | 8 | 1 |—| | —| 10 
Cpp (*) | Power Dissipation 93 
Capacitance 
Note (") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current is: Icc(opr)= Cpp * Voc * fint+ !Icc/8 (per FF) 
And the total Cpp when n pcs Flip Flop operate can be gained by the following equation. 


Cpp (total) = 38+15-n 


—_ 
=— — — 
ON & 


4/5 - 
SS eee 
464 


M54/74HC273 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10306 
CLEAR ="H” 


TEST CIRCUIT tcc (Opr.) 


S-10309 


S- 10380 


G7 SGS-THOM ao 
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ky SGS THOMSON 


a HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc= 5V 


w LOW POWER DISSIPATION 
loc = 2 pA (MAX.) at Ta =25°C 

w HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Vcc (MIN.) 

m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


we SYMMETRICAL OUTPUT IMPEDANCE 
lon] = loc = 4 mA (MIN.) 

m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS279 


DESCRIPTION 


The M54/74HC279 is a high speed CMOS QUAD 
S - R LATCH fabricated in silicon gate C2MOS 
technology. It has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 


INPUTS OUTPUT 


NOTE: QO = THE LEVEL OF Q BEFORE THE INDICATED 
INPUT CONDITION WAS ESTABLISHED. 
# FOR LATCHES WITH DOUBLE § INPUTS: 
H=BOTH S INPUTS HIGH 
L=ONE OF BOTH INPUTS LOW 
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M54HC279 
M74HC279 


QUAD S - R LATCH 


F 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC279 F1 M74HC279 C1 
M74HC279 B1N M74HC279 M1 
M74HC279 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC279 


LOGIC DIAGRAM (For one latch) 


%FOR LATCH WITH 
ONE S/INPUT 
$-7090/4 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Sate | SUS 


oes 
DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Supply Votage [ews SCidESC 
ve 


V 

Vv 

Outpt Vas v 
74HC Series —40 to 85 

Operating Temperature ¢ 114C Series —55 to 125 


Input Rise and Fall Time 


On a eS {77 SGS-THOMSON 


MICROELECTRONICS 
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M54/74HC279 


DC SPECIFICATIONS 
Ta=25°C — 55 to125°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 
4.1 
5.6 


Low Level Output 
Voltage 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = t¢=6ns) 


SS ———— a 

Parameter 

| min, | tye | M 

OU kl 
tTHL 

meee [fe ee 
tPHL (S, Sa - Q) 

Ee el 
tPHL (S - Q) 

celia 

(R - Q) 


SGS-THOMSON ————————SSSS—S 
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M54/74HC279 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t;=6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time _ 

(S1, S2 - Q) 
Propagation Delay] 2. 42 | 100 125 
Time : 12 20 25 


(S - Q) 11 
Time 


17 21 
a] ET EVEIE (3) UE 
4.5 15 
1 Q) 6.0 13 
n [iow capacioeel [P= | ep P= ol 


ac Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 
Icc(opr) = Crp * Voc ° fin+!cc/4 (per Latch) 


Propagation Delay 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10394 


4 ee SGS-THOM 
as S/ A ERaLEneTanies 


M54/74HC279 


TEST CIRCUIT Icc (Opr.) 
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kw, SGS-THOMSON M54HC280 
AYA. wicnoruecrnomes ss M74HC280 


9-BIT PARITY GENERATOR 


mw HIGH SPEED 
tpp = 26 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 4 vA (MAX.) at Ta = 25°C 6V 


= HIGH NOISE IMMUNITY 
VNIH=VNIL = 28% Voc (MIN). 


BIN F 
= OUTPUT DRIVE CAPABILITY Plastic Package § Ceramic Frit Seal Package 
10 LSTTL LOADS 
m SYMMETRICAL OUTPUT IMPEDANCE cat tng 
lon! = lo. = 4 mA (MIN.) 
M1 C1 
. ares lee Dean eee Micro Package Plastic Chip Carrier 
= WIDE OPERATING VOLTAGE RANGE v iene asa aa tes 
Vcc (opr) = 2V to 6V M74HC280 B1N M74HC280 M1 
a PIN AND FUNCTION COMPATIBLE M74HC280 F1 


WITH 54/74LS280 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC280 is a high speed CMOS 9-BIT 
PARITY GENERATOR fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low consumption. 

It is composed of nine data inputs (A to |) and 
odd/even parity outputs (£ ODD and © EVEN). 
The nine data inputs control the output conditions. 
When the number of high level inputs is odd, ODD 
output is kept high and CEVEN output low. Con- 
versely, when the number is even, DEVEN output 
is kept high and LODD low. 

This IC generates either odd or even parity making 
it flexible application. 

The word-length capability is easily expanded by 
cascading. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 


NUMBER OF INPUTS 
A THRU | THAT ARE HIGH 
02468 | WH | ob 
ee ee 
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No Internal 
Connection 


M54/74HC280 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| symbol [| —C—C—Céatrcmeeter = | Sate |S nit_— 
v 
Vo 


DC Output Source Sink Current Per Output Pin 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
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M54/74HC280 


RECOMMENDED OPERATING CONDITIONS 


Parameter | ate 


Operating Temperature 74HC Series -40 to 85 
E : i 54HC Series ~55 to 125 


2V 0 to 1000 
Input Rise and Fall Time Voc ) 4. Oto 500 
Oto 400 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Test Condition 


High Level Input 
Voltage 


3.15 
. 4.2 
Low Level Input : 
Voltage : 
High Level Output} 2. ae ae 1.9 2.0 
Voltage ; Vin —20 pA 44 | 4.5 
; or 5.9 6.0 


Low Level Output 
Voltage 


input Leakage Vi=Vocc or GND 
Current 

Icc | Quiescent Supply Vi=Vcec or GND 
Current 


ho — 
n= oO 
ol 
news ae 
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oi 
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oO 
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M54/74HC280 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_ =15pF, Input t, = t¢=6ns) 


Parameter 
| min | typ, | Mx. 
2S ace 
tTHL 
tPHL 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 


— 40 to 85°C | -— 55 to125°C 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Output Transition 
Time 


Input Capacitance = 


Cpp (*) | Power Dissipation 110 pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. 
loc (Opry = Crp * Vcc : fint+!oc 


SWITCHING CHARACTERISTICS TEST CIRCUIT Icc (Opr.) 
TEST WAVEFORM 


INPUTS 
(A~ 1) 


IN -PHASE OUTPUT 


Tanmonoaw > 


I] 


OUT-OF -PHASE OUTPUT 


$- 10392 


INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 


S$ - 10391 
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ky, SGS-THOMSON M54HC283 
AY/. wcnouecrnowies = M74HC283 


4-BIT BINARY FULL ADDER 


w HIGH SPEED 
tpp = 30 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 4 vA (MAX.) at 25°C 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Vec (MIN). 


B1N FI 
a yee Plastic Package Ceramic Frit Seal Package 
ws SYMMETRICAL OUTPUT IMPEDANCE Fs 
llou| = lor = 4 mA (MIN.) 
= BALANCED PROPAGATION DELAYS _ M1 _ C1 . 
tpty = tpHL Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
w HIGH NOISE IMMUNITY 
M54HC283 F1 M74HC283 C1 
VNIH = VNIL= 28% Voc (MIN). M74HC283 B1N M74HC283 M1 
= WIDE OPERATING VOLTAGE RANGE M74HC283 F1 


Vcc (OPR) = 2V to 6V 


mw FULL-CARRY LOOK-AHEAD ACROSS THE 
FOUR BITS 


= PARTIAL LOOK-AHEAD WITH THE ECONOMY 
OF RIPPLY CARRY 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS283 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC283 is a high speed CMOS 4-BIT 
BINARY FULL ADDER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

Sum (Z) outputs are provided for each bit and a 
resultant carry (C4) is obtained from the fourth bit. 
This adder features full internal look ahead across 
all four bits. A 4x n binary adder is easily built up 
by cascading without any additional logic. 


All inputs are equipped with protection circuits NC = 

against static discharge and transient excess esha ie 

voltage. 
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M54/74HC283 


BLOCK DIAGRAM 


TRUTH TABLE (1 bit) 


” 
- 
= 
a. 
= 
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CARRY LOGIC 


LOGIC DIAGRAM 


A 
A 


n a 
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M54/74HC283 


ABSOLUTE MAXIMUM RATINGS 


-—symbot [Parameter Vatu 


| Vg DC Output Voltage —0.5 to Voc + 0.5 


Voc 

Vi 

Vo 
[DC Output Source Sink Curent Per Output in |= 25 «| mA 
DC Vo or Ground Curren 
Tat [Storage Temperawre SSSCSC~*idtCi‘“ OSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW/°C: 65 to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| t—~“‘CParameter iT] Cte Sst 


Output Voage v 


: 74HC Series —40to 85 
Operating Temperature 5 116 Series ~55 to 125 


° 


2 V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ky 8GS-THOMSON aS 
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M54/74HC283 


DC ELECTRICAL CHARACTERISTICS 
Ta =25°C 
Parameter Test Condition 54HC and 74HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy. =15pF, Input t, = ty =6ns) 


54HC and 74HC 
Parameter 
Typ. 


tTLH Output Transition Time | 
tTHL 

tPLH Propagation Delay Time 

tPHL (CO-in) 

tPLH Propagation Delay Time 18 

tPHL (CO-C4) 

tpLH Propagation Delay Time 47 

tPHL (An, Bn-Zn) 

tPLH Propagation Delay Time 

tPHL (An, Bn-C4) 
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M54/74HC283 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t¢=6ns) 


bom Parameter Vcc 
tTLH | Output Transition 

trH_ | Time : 15 
13 

tpLH | Propagation Delay} 2. 210 
tpH_ | Time 42 
(CO-n) 36 

tpLH | Propagation Delay} 2. 175 
tpH_ | Time ; 35 
(CO0-C4) 30 

tpt | Propagation Delay 

tPHL 


Time 

(An, Bn-Zn) 
tPLH 
tPHL 


- 40 to 85°C 
74HC 


— 55 to125°C 
54HC 


Ta = 25°C 
54HC and 74HC 


Test Condition 


110 


N 

ye) — — © 

oO oo on 
> w 
© ano] — NY 
o1 & @ O11; © PM 


ih 
KK 


Propagation Delay 
Time 
(An, Bn-C4) 


Input Capacitance ae 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. (Refer to Test Circuit) 
Average operating current is: Iccjopry) = Cpp * Vcc °* fint+!cc 


oO 
o 


oO & NPM 
one 
a 
Qos 
ono 
e) 
>’ an 
oon =) 
oO 
am BR }] 
Oomado|!]N 


SWITCHING CHARACTERISTICS TEST CIRCUIT Icc (Opr.) 
TEST WAVEFORM 


OUTPUT 
(AT POSITIVE PULSE) 


OUTPUT 
(AT NEGATIVE PULSE) 


S- 10389 


INPUT WAVEFORM IS THE SAME AT THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC292 
M54/74HC294 


PROGRAMMABLE DIVIDER/TIMER 


w LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 

w HIGH NOISE IMMUNITY 
VaNIH = VNIL = 28% Voc (MIN.) 

= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=4 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = _tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 

we PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS292/294 


DESCRIPTION 


The 54/74HC292 and 54/74HC294 are high speed 
CMOS PROGRAMMABLE DIVIDER/TIMER fabri- 
cated with silicon C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

These devices are programmable frequency divi- 
ders. Both types have two clock inputs, either one 
may be used for clock gating. (See the function ta- 
ble). The HC292 can divide from 22 to 29', and the 
HC294 can divide from 22 to 2'5. Both types fea- 
ture an active-low clear input to initialize the state 
of all flip-flops. To facilitate incoming inspection, 
test points are provided. (TP1, TP2 and TP3 on the 
HC292 and TP on the HC294). All inputs are equip- 
ped with protection circuits against static dischar- 
ge and transient excess voltage. 


PIN CONNECTION (top view) 


F1 
Ceramic Frit Seal Package 


‘ md 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX BiN M74HCXXX M1 
M74HCXXX F1 


Plastic Package 


Note: HC292 and HC294 have Q outputs with ‘‘Totem po- 
le’ configuration the type HC292/HC294 have tests points 
TP with “Open drain” output configuration. 


TRUTH TABLE 


CLEAR | CLOCK1 | CLOCK2 ; Q OUTPUT MODE 


L 
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M54/74HC292/294 


CHIP CARRIER 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Sate |i 
Supply Voltage —0.5 to 7 


DC Output Voltage ~0.5 to Voc + 0.5 V 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 
(“) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Csymbot [Parameter ete 
C 


; 74HC Series —-40to 85 
Operating Temperature 54HC Series — 55 to 125 
2Vv 0 to 1000 
Voc 3 4.5V Oto 500 
Oto 400 
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Input Rise and Fall Time 


NOSWOHL-sas SAY 


SOINOULITAIOUDIN 


S8P 
6/€ 


>> HHO S Ao (lo Tal 


ck3— > 


>fdo 


so 

Ss! 

$2 

$3 
e 


S4 


$s 


$6 
® 


$7 
@ 


$8 


$9 


$-10152 


(Z6ZOH) WVHDVIC 9IDOT 


v6¢/C6COHPL/TSIN 


987 
6/v 


LS 


Z=, 


nm 


SIINOBLIITIOUDIN 


NOSWOHL-S9S 


(v6ZOH) WVYDVIG 9IDO7T 


froltiottolhor : 


>> cwx3—1 > cK3— > cK3— >9 cx3—| > 


59 58 S7 56 55 


fHoftothethe ty 


cK3 4 >¥ cK3— > ck3 —>9 4 


4 53 $2 51 


$-10153 


v6¢/Z6COHPZ/VSIN 


M54/74HC292/294 


FUNCTION TABLE (HC292) 


PROGRAMMING FREQUENCY DIVISION 
ace ES 2 
E D C B A| BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL 


Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
22 4} 29 512 | 217 131,072 | 224 16,777,216 
23 8 | 29 512 131,072 | 224 16,777,216 


131,072 
131,072 
131,072 
131,072 


131,072 
131,072 
131,072 
131,072 


16,777,216 
224 16,777,216 
16,777,216 
16,777,216 


4,096 
213 8,192 
16,384 
32,768 


131,072 
217 131,072 
Disabled Low 

Disabled Low 


65,536 
217 131,072 
262,144 
524,288 


29 512 
29 512 
Disabled Low 
Disabled Low 


1,048,576 
221 2,097,152 
4,194,304 
8,388,608 


16,384 
16,384 
65,536 
65,536 


262,144 

262,144 
1,048,576 
1,048,576 


16,777,216 
225 33,554,432 

67,108,864 
134,217,728 


268,435,456 
229 536,870,912 
230 = 1,073,741 ,824 
231 - 2,147,483,648 


32,768 
32,768 
131,072 
131,072 


4,194,304 
222 4,194,304 
224 16,777,216 
224 16,777,216 


[SS Se Ee a eS eS | ee eae eae eee ee ee ee eer 
Sa a a ee ee eee ses Se ee eee ae a 
Prt ole Per | SVT weer ee |. ee re eS |e eee 
ps Ea oa all (aks Cope ON ec peed = RS Si eae ce (= CA A ce acd OM oe ue ee ce oe (Oe 
Sel en ae a en eS ee | Se a ae a ee eae ee ce 
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M54/74HC292/294 


FUNCTION TABLE (HC294) 


PROGRAMMING FREQUENCY DIVISION 
BINARY DECIMAL BINARY DECIMAL 


Inhibit Inhibit inhibit Inhibit 
Inhibit Inhibit Inhibit Inhibit 
4 29 512 


512 


Disabled Low 


4,096 
8,192 
16,384 
32,768 


a ae ines aes cae all c= ee a eee oO ap 
eer) a ear (ee eee 


a ake oa cl Um ts CA Oe oa co 


INPUT AND OUTPUT EQUIVALENT CIRCUIT INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(TOTEM POLE OUTPUT) (OPEN DRAIN OUTPUT) 


6g CL  SGS-THOM 
ae If, oem 


M54/74HC292-294 
DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
54HC and 74HC 
Vin 1.5 
4.2 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
(Q Output) 


Low Level Output 
Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


*: FOR Q OUTPUT 
#: FOR TP OUTPUTS 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t, = ts=6ns) 


Output Transition Time 
Q OUTPUT 


Output Transition Time 
TP OUTPUTS 


Propagation Delay Time 
(CK-Q) 


Propagation Delay Time 


fMAX Maximum Clock 
Frequency 


fy, SGS-THOMSON _ CC‘ 
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M54/74HC292/294 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,; = t= 6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 
Q OUTPUT 


Output Transition 
Time 

TP OUTPUT 
Propagation Delay 
Time 
(CK-Q)* 
Propagation Delay 
Time 


B= dl = he 


A=C=D="L”’ 


Propagation Delay 
Time 


Propagation Delay 
Time 
(CLR-Q)** 


Maximum Clock 
Frequency* 


oo 
an © 
“NO O 

b 
oo oO 
& © © 


13 
51 
60 


Maximum Clock 
Frequency** 


oo — 
aot 
GM 

280 


Minimum Pulse 
Width Ck) 


Minimum Pulse 
Width CLEAR* 


Minimum Pulse 
Width CLEAR** 


—_- = ~] aw 
o1 © NO @o oOo 
= 
Oo 
(-) 


Minimum 
Removal Time 


2.0 
4.5 
6.0 


Input Capacitance A 
& M54/74HC292 


Cpp (*) | Power Dissipation 
Capacitance M54/74HC294 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation: Iccigpr)= Cpp * Vcc ° fin+!oc 


* M54/74HC292 
** M54/74HC294 
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M54/74HC292/294 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


5-10156 


TEST CIRCUIT Ic¢ (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC298 


ky7 SoS oon M74HC298 


» MICROELECTRONICS 


QUAD 2-CHANNEL MULTIPLEXER/REGISTER 


=m LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
Vain = VIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 


# BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS298 


DESCRIPTION 


The M54/74HC298 is a high speed CMOS QUAD 
2-CHANNEL MULTIPLEXER/REGISTER fabricated 
in silicon gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These circuits are controlled by the signals WORD 
SELECT and CLOCK. When the WORD SELECT 
input is taken low Word 1 (A1, B1, C1 and D1) is 
presented to the input of the flip-flops, and when 
WORD SELECT is high Word 2 (A2, B2, C2 and 
D2) is presented to the inputs of the flip-flops. The 
select word is clocked to the output terminals on 
the negative edge of the clock pulse. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC298 F1 M74HC298 C1 
M74HC298 BiN M74HC298 M1 
M74HC298 F1 


PIN CONNECTIONS (top view) 


OUTPUTS 


nN 
ow 


NC = 
No Internal 
Connection 


DATA INPUT CIT] 
WORD SELECTL| 
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M54/74HC298 


TRUTH TABLE 


INPUTS OUTPUTS 


X : DON’T CARE (INCLUDING TRANSITION) 

a1, a2, ETC. : THE LEVEL OF STEADY-STATE INPUT AT a1, a2, ETC. 

QAO, QBO, ETC.: THE LEVEL OF QA, QB, ETC. ENTERED ON THE MOST RECENT NEGATIVE TRANSITION OF 
THE CLOCK INPUT. 


LOGIC DIAGRAM 


WORD 
SELECT 
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M54/74HC298 


ABSOLUTE MAXIMUM RATINGS 


[Symbol [Parameter SSCS i 
[Vos [SunpyvonageSSC~=“~*~*‘“‘“dRSC‘ WT 
[ype input vonage ——SSSCS~*~“~*~*~“~S*~dC OO Ven | 
[Vo [Be Output votage———SS~S*~sC tO Ve ww | 
ed 
a ae 


Vcc 

Vi 

Vo 
[DC Output Diode Curent ———SSCSC~“~“‘~*~‘~SC‘“‘ CYS 
[lo | BC Output Source Sink Curent Per Output Fin [#25 —«| mA 
[Pp [Power Dissipation SSCS Om 
[Taig [Storage Temperate ——SSSCS*~=“*~*é*dCSC SHG CS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| CC~“‘éarameters=— si] Ci‘? S| Sit 


Output Votage 


| Symbol _ 
54HC Series —55 to 125 


2 V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


= N 3/6 
ISTA peered tana ae 


M54/74HC298 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 
V 
V 


High Level Input 
Voltage 
Low Level Input 


Voltage 


Low Level Output 
Voltage 


0.17 | 0.26 
0.18 | 0.26 


Input Leakage 
Current 


Quiescent Supply 
Current 


OH High Level Output 
Voltage 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = t;=6ns) 


54HC and 74HC 
Parameter 


tTLH Output Transition Time 
tTHL 

tpLy Propagation Delay Time 
tPHL (CLOCK-Q 
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M54/74HC298 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = ts = 6ns) 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— 55 to125°C 
54HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK-Q) 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Set-up 
Time 
(A,B,C,D) 


Minimum Set-up 
Time 


2.0 75 110 
4.5 ve mS 
(W.S.) 6.0 
Minimum Hold : 
Time ‘ 
(A,B,C,D, W.S.) 


ec a ne oi 00a 


Cpp (*) | Power Dissipation 47 pF 
Capacitance 


Note (*) Cpp is defined as the value of the internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 

Average operating current can be obtained from the equation: Iccyopr.) = Cpp*Vccfin + Icc/4 (per bit) 

And the Cpp for the operating n-bit can be obtained by the following equation: Cpp =32+n-15 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


QA, QB, AC,QD 
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M54/74HC298 


TEST CIRCUIT 


CLOCK | | | | 
WORD 
SELECT | 


OTHER 
INPUTS 


TRANSITION TIME AND Viy, Vi, OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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M54/74HC299 
M74/74HC323 


HC299 8-BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR 
HC323 8-BIT PIPO SHIFT REGISTER WITH SYNCRONOUS CLEAR 


wp LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
Vain = VNIL = 28% Vec (Min.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
\lon| = lo = 6 mA (MIN.) for Qa, to Qu, 
lon] = loc = 4 mA (MIN.) for Qa, to Qu 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


m WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS299 


DESCRIPTION 


The M54/74HC299/323 are high speed CMOS 
8-BIT PIPO SHIFT REGISTERS (8-STATE) fabri- 
cated with silicon gate C2MOS technology. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power consumption. 

These devices have four modes (HOLD, SHIFT 
LEFT, SHIFT RIGH and LOAD DATA). Each mo- 
de is chosen by two function select inputs (SO, S1). 
When one or both enable inputs, (G1, G2) are high, 
the eight input/output terminals are in the high- 
impedance state; however sequential operation or 
clearing of the register is not affected. 

Clear function on the HC299 is asynchronous to 
CLOCK, while the HC323 is cleared synchronous 
to clock. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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BiN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS54HCTXXX F1 M74HCTXXX C1 
M74HCTXXX B1N M74HCTXXX M1 
M74HCTXXX F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC299/323 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


CLEAR, CLOCK 
S0, S1,G61, G2, 
SR, SL 


QA’. OH’ 


OUTPUT 


TRUTH TABLE 


INPUTS/OUTPUTS OUTPUTS 


FUNCTION | OUTPUT 
CONTROL 


O 
r- > |r Ps lie 
°o 


* When one or both output controls are high, the eight, input/output terminals are in the high-impedance state; however 
sequential operation or clearing of the register is not affected. 


Z : HIGH IMPEDANCE 

Qno_ : THE LEVEL OF An BEFORE THE INDICATED,STEADY-STATE INPUT CONDITIONS WERE ESTABLISHED. 
Qnn_ : THE LEVEL OF Qn BEFORE THE MOST RECENT ACTIVE TRANSITION INDICATED BY | OR t 

ah : THE LEVEL OF THE STEADY-STATE INPUTS A, H, RESPECTIVELY. 

xX : DON’T CARE 
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M54/74HC299/323 


LOGIC DIAGRAM (HC299) 


% EQUIVALENTCIRCUITS 


o/aD E/QE F/QF 6/06 


tS) 
o 
=~ 
oe 
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M54/74HC299/323 


(HC323) 


LOGIC DIAGRAM 


90/9 40/4 


SLINIYID LNAIVAIND Ax 


30/3 ao/a 


L 7 


30/5 
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M54/74HC299/323 


TIMING CHART 


MODE 
CONTROL 
INPUTS 


— 


SERIAL 
DATA 
INPUTS 


SO 
SI 
SR 
ay 
OUTPUTS Qa’ YY 

AIGA 7 


BIQB YY 


mot 
A 
——— 


i 


crac YY 


INPUTS 
/OuTPUTS ¢ D/QD 


E/QE 


Ll 
zi 
Co 


NEN 


F/QF 


G/IQG 


H/QH 


OUTPUTS QH’ 


SS 


Be 
iM 


SHIFT RIGHT 


ASYNC 
CLEAR EAR CLEAR 
(299) (323) (323) 


NOTE G1=G2=L 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | Parameter ru 
Saar a 
[lp 


[Pp [Power Dissipation ———SSSCS~S~iSSC OSC 
[Tag [Storage Temperature ——SSC~=~‘“~*~*~‘dCSC‘ TSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
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M54/74HC299/323 


RECOMMENDED OPERATING CONDITIONS 


| symbol | sCéParameter =| sCbte S| Sit 


V 
V 
Output Voltage 0 to Vcc V 
°C 


74HC Series — 40to 85 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta=25°C — 55 to125°C 


54HC and 74HC 


Parameter Test Condition 


< 
7) 
) 


Vin High Level Input 
Voltage 


VIL Low Level Input 
Voltage 


2 
Vou | High Level Output] 2.0 9 2.0 
4.5 ViH -20 pA | 4.4 | 4.5 
6.0 | or Vi_ 5.9 6.0 
4.5 |Qa to Quy] —6.0 mA | 4.18 | 4.31 
6.0 —7.8 mA | 5.68 | 5.8 
Qa’, QH’ | —4.0 mA | 4.18 31 
—5.2 mA | 5.68 | 5.8 


ON [OPN 
ono l/ouno 


ome) 
ik ck 
oo) 
—t ok 
oo 
—_ oh 


AE 


Vo. | Low Level Output | 2.0 
Voltage 4.5 ViH 20 pA 
6.0 | or Vip 0 


E 0.1 1 0.1 
Qa to Qy| 6.0 mA 0.17 | 0.26 0.33 0.40 
7.8 mA 0.18 | 0.26 0.33 0.40 
Qa’, QH’| 4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
loz 3-State Output Vin = Vit or Vin +0.5 +5.0 +10 
Off-State Current Vout =Vec or GND 
Input Leakage Vin=Vec or GND +0.1 +1.0 +1.0} pA 
Current 
loc Quiescent Supply Vin= Vcc or GND 
Current 


6/9 SGS- 
2 ITA SGS "THOMSON 
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M54/74HC299/323 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t;=6ns) 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


Output Transition 2.0 
Time 
(QA to Qh) 


Output Transition 
Time 

(QA’, QH’) 
Propagation Delay 
Time 

(CLOCK-QA to Qh) 


ht 
on 


Propagation Delay 
Time 
(CLOCK-QA’,QH’) 


> 
NJ 


Propagation Delay 
Time 
(CLEAR-QA to QH)(") 


oom fro Aa ;o-=7A a }o nm 


Propagation Delay 
Time 
(CLEAR-QA’, QH’)(1) 


aio 
co © 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


= N 
© NO 


Minimum Pulse 
Width 
CLEAR 


Minimum Set-up 


Time 
(SL, SR, A to H) 


— NM 
oO NM 


Minimum Set-up 
Time 
(SO, $1) 


a_i, 
G@ oO 
oo 


Minimum Set-up 
Time 
(CLEAR) (2) 


Minimum Hold 
Time 

(SL, SR, A to H) 
Minimum Hold 
Time 

(SO, $1) 


(1) Apply to M54/74HC299 
(2) Apply to M54/74HC323 


(7 SGS-THOMSON ae 
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M54/74HC299/323 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C 
Parameter 54HC and 74HC 


Minimum Hold 

Time 

(CLEAR) (2) 
har Minimum Removal 


Time 
(CLEAR) 1) 


tpz. 3-State Output 
tpzH | Enable Time 
tp_z | 3-State Output 
tpyz | Disable Time 


Input Capacitance 
Cout | Output Capacitance 
(QA to QH) 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 

Average opeating current can be obtained from the equation: 

Icc(opr.) = Cpp*Vocefin + loc 

(1) Apply to M54/74HC299 

(2) Apply to M54/74HC323 


3 
40 
8 
7 


ae) ao |U 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


QAtoQH 
QA’to QH’ 


S-10062 


gg Cr SGS-THOM 
zie S/ A TERercore 


M54/74HC299/323 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


QA to QH 
QA'to QH’ 


QA to QH 


QA to QH 


QA to QH 
QA’ to QH’ 


TEST CIRCUIT Ic (Opr.) 


ALL OUTPUTS 
OPEN 


$-10061 


Giz SGS-THOM eRe ea ee es ee 
S/F Sus” THOMSON ws 
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M74HC354 


8-CHANNEL MULTIPLEXER/REGISTER (3-STATE) 


= HIGH SPEED 
tpp = 33 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta =25°C 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Vec (MIN). 


= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lol = 6 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS354 


DESCRIPTION 


The M54/74HC354 is a high speed CMOS 
8-CHANNEL MULTIPLEXER/REGISTER (3-state) 
fabricated in silicon gate C2MOS technology. It 
has the same high speed performance of LSTTL 
combined with true CMOS low consumption. 
This device contains an 8 channel digital multiple- 
xer with an 8-bit input data register and a 3-bit ad- 
dress input register with 3-state outputs. The one 
of eight input data will be provided on the Y out- 
put pin (non-inverted output) and W output pin (in- 
verted output) determined by the address data. 
The information at the data inputs (DO to D7) is sto- 
red in the 8-bit latch at the negative pulse on DC 
input. The information at the address inputs (SO 
to S2) is stored in the 3-bit latch at the negative 
pulse on SC input. These outputs are disabled to 
be high-impedance when input G1 is held high, in- 
put G2 is held high or input G3 is held low. This 
device is suitable for interfacing with bus lines in 
a bus organized system. 

The M54/74HC354 is similar in function to the 
M54/74HC356, which has an 8-bit flip-flop as the 
data register instead of an 8-bit latch. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 
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BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC354 F1 M74HC354 C1 
M74HC354 B1iN M74HC354 M1 
M74HC354 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/6 
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M54/74HC354 


LOGIC DIAGRAM 
TRUTH TABLE OF INTERNAL LATCH 


INPUTS OUTPUTS 


X* DON’T CARE 

Sstw Qn: DATA STORED AT THE 
TRAILING EDGE OF THE MOST 
RECENT ST PULSE 


TRUTH TABLE 


INPUTS OUTPUTS 


OUTPUT ENABLES 


SELECT* 


cea 


DrrTTT~IIrrrererrere lt 
FtrTIerrrreTTITIirerre | 
Ler lLine re Lz err 2 ee le 
MHrerrrerrercrcererere ce a 
rrr errrrrerererereee a 


X: DON’T CARE - Z: HIGH IMPEDANCE *: THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 
DOn....... D7n: THE LEVEL OF STEADY-STATE INPUTS AT INPUT D0 THROUGH D7, RESPECTIVELY, BEFORE THE MOST RECENT 
OF THE LOW-TO-HIGH TRANSITION OF DATA CONTROL. 
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M54/74HC354 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter | Value |i 
Supply Voltage —0.5 to 7 
DC Input Voltage —0.5 to Voc + 0.5 


Voc 
Vi 
Vo 

DC Output Source Sink Current Per Output Pin 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| tt~=“‘!SCéParameter——— —i—i‘iLC Ce 
TSuppiyvotage—SSCSC~“~*‘“‘*s*sdSOSC“‘C 


74HC Series —40to 85 
Operating Temperature 54HC Series — 55 to 125 


V 

V 

V 
°C 


7 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


. 3/6 
£97, SS sei meomes = 


M54/74HC354 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to 125°C 
Parameter Test Condition 54HC and 74HC 


Vin High Level Input | 2.0 . 
Voltage 4 15 
6.0 4.2 


5 
2.0 
45 


o> 
Oo 


High Level Output 
Voltage 


Low Level Output 
Voltage 


aNolomloue 


OPN 
ron) 


Input Leakage 
Current 


oz_ | 3 State Output 
Cc 


V 
Off-State Current Vo=Vcc or GND 


Quiescent Supply Vi= 
Current 


lc 


Ta = 25°C 


Parameter 54HC and 74HC 


Output Transition 
Time 


N 
Oo 


Propagation Delay; 2. 
Time 


o> 
oun 


5 
4. 


2 

4 
34 
9 


285 
57 


Propagation Delay} 2. 
Time 
(DC - Y, W) 


Propagation Delay 
Time 


ES 


Propagation Delay 
Time 
(SC-Y,N) 


Minimum Pulse : 
Width (DC) ; 


ON |/ OPA PM 


omol;loanoe 


OO MO 


AIG 7 SGS-THOMSON 
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M54/74HC354 


AC ELECTRICAL CHARACTERISTICS (Continued) 
Ta = 25°C 
54HC and 74HC 


— 40 to 85°C 
Parameter Test Condition 74HC 
Ses 


tw(L) aie Pulse : 
(So) 
sain ‘imme ahem 


ee Time 


OPN) OPN 
oOno|}ouo 


a 
on” Time 


Sean 
Hold Time 
(Sn) 


OPN 


Minimum Hold 
Time 
(Dn) 


tpz_ | Output 

tpzH | Enable Time 
tpLz | Output Disable 
tpHz | Time 


| Cn | Input Capacitance 
Cout | Output 
Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


a8 | 


Of NM 


ssigevant bed escate 
O/ONT/OMO/OUNG|/ONSG 


AflNM 
oun 


Note (*) Cppis defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 


loc (Opr)= Cpp*Vocefin + Icc- 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


G7 SGS-THOMSON —___———SCSCSC~SIL 
IF, MICROELECTROMCS ‘ 
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M54/74HC354 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10398 


S$ -10397 


S- 10399 
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« MICROELECTRONICS 


M74HC356, 


8-CHANNEL MULTIPLEXER/REGISTER 


a HIGH SPEED 
tpp = 29 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


w SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 6 mA (MIN.) 

# BALANCED PROPAGATION DELAYS 
tPLH = 'PHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS356 


DESCRIPTION 


The M54/74HC356 is a high speed CMOS 
8-CHANNEL MULTIPLEXER/REGISTER (3-State) 
fabricated in silicon gate C@MOS technology. It 
has the same high speed performance of LSTTL 
combined with true CMOS low consumption. 

This device contains an 8 channel digital multiple- 
xer with an 8-bit input data register and a 3-bit ad- 
dress input register with 3-state outputs. The one 
of eight input data will be provided on the Y out- 
put pin (non-inverted output) and W output pin (in- 
verted output) is determineted by the address data. 


The information at the data inputs (DO to D7) is sto- 
red in the 8-bit flip-flop at the positive going edge 
of clock input (CLOCK). The information at the ad- 
dress inputs (SO to S2) is stored in the 3-bit latch 
at the negative pulse on SC input. These outputs 
are disabled to be high-impedance when input G1 
is held high, input G2 is held high or input G3 is 
held low. This device is suitable for interfacing with 
bus lines in a bus organized system. The 
M54/74HC356 is similar in function to the 
M54/74HC354, which has an 8-bit latch as the da- 
ta register instead of an 8-bit flip-flop. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 
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WITH LATCHES (3-STATE) 


B1iN F 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC356 F1 M74HC356 C1 
M74HC356 B1N M74HC356 M1 
M74HC356 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/6 
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M54/74HC356 


LOGIC DIAGRAM 


TRUTH TABLE OF INTERNAL LATCH 


X: DON’T CARE — Qn: DATA STORED 
AT THE TRAILING EDGE OF THE 
MOST RECENT ST PULSE 


TRUTH TABLE OF INTERNAL 
LATCH (FLIP-FLOP) 


X: DON’T CARE 
Qn: NO CHANGE 


INPUTS 


SELECT* OUTPUT ENABLES 
| S1 | GT |) 6G | G3 
X X X X L 
L 7% L L H 
L Eda L L H 
L 7% L L H 
L La L L H 
H L L L H 
H a L L H 
H 7% L L H 
H a L L H 
L 7% L L H 
L ha L L H 
L 7% L L H 
L a L L H 
H he L L H 
H VY L L H 
H 7< L L H 
H La L L H 


X: DON’T CARE - Z: HIGH IMPEDANCE ‘*: This column shows the input address setup with SC Low. 
DO.......D7: The level of steady-state inputs at input DO through D7, respectively, at the time of the low-to-high transition of clock 


au =~=~*~é‘#‘<«sS#=SC“‘<‘“‘<‘“‘“‘<‘<“C‘“‘“S WG $/s-THOMSSON 
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M54/74HC356 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | Parameter 


Veo | SuppiyVotage—SSSC~=~“~*~“~*~*~*~isSC‘“ WC 
[vi [oc input Vonage ——SSC~=“*‘“*~“~*~‘~*~dSC Og | 
Vo] 0¢ Output Votage SSS TO Veg | 
Te] dC input Diode Curent’ ————SSCS~“~*~*~‘“S*~‘i 
ee 


Vcc 
VI 
Vo 
IK | mA 
DC Output Diode Curent [20 «| ma 
DC Vo or Ground Current 
[Pp | Power Dissipation oo) | mw 
[Tstg [Storage TemperaureSSCSC~C~idC‘“ NY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


eee ee 
Supply Vohage ey 


: 74HC Series -40 to 85 
Operating Temperature 64HC Series _55 to 125 
2V 
Vcc 4} 4.5V 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


G7 SGS-‘THOMSON _ 
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517 


M54/74HC356 


DC SPECIFICATIONS 


Parameter re 


High Level Input 
Voltage 


Low Level Input 


Ta =25°C 
54HC and 74HC 


Test Condition 


Voltage 


High Level Output} 2.0 
Voltage 4.5 
6.0 


4. 


Low Level Output 
Voltage 


7.8 
VoL 2.0 
4.5 
6.0 
Input Leakage Vi=Vcc or GND 
Current 
ba a 
in _ 


3-State Output Vi =Ving or Vit 
Off-State Current Vo = Vcc or GND 
Quiescent Supply Vi=Vcc or GND 
Current 


4/6 SGS- 
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518 


M54/74HC356 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t¢=6ns) 


Ta = 25°C ~ 40 to 85°C 
54HC and 74HC 74HC 


Test Condition 


le] 
oO 


Output Transition 
Time 


z 
< 
3S 
=x 
oa 


QQ 
ona ® 
foo =] 
aeS|a- 
oo oO © 


N 
Ono 


13 


Propagation Delay 
Time 
(CLOCK - Y, W) 


Propagation Delay 
Time 


Propagation Delay 
Time 
(SC - Y, W) 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse : 
Width : 
(SC) . 


Minimum 
Set-up Time 
(Sn) 


Minimum 
Set-up Time 
(Dn) 


Minimum 
Hold Time 
(Sn) 
Minimum 
Hold Time 
(Dn) 


Output 
Enable Time 


aad 
Qa © 


ie) 
oo 


OS NON | Sey Dp! 
OnNolouol/ouno 


On nN 


© 
on 


HANI AAN DPN) SP! 
ono 
aS w® 
N © O N@OO|N 
oo eS ee ee ee | 
Oaa,;~ ana! ano! aaoa 


—_ = 
mo © 


—_— —4 ©) 
orn © 

_ 
eg 


R, = 1K 26 


Output Disable 
Time 


Input Capacitance 
CoutT 


R, = 1K 


6.0 
Output 
Capacitance 

Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 
Icc(opr)= Crp * Vcc ° fin+Icc 


—_— 
QO G® © 
QDoda 


PNIOA! 
(oo) 

_ 

oO 


N —_— 
PAOD! NM ® © 
ONO] NM @O 


G7 SGS-THOMSON __ CB 
IF, MICROELECTRONICS 
519 


M54/74HC356 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


eo) 


CLOCK ,SC 


5 - 10402 Panes 


S$- 10404 $-10405 


TEST CIRCUIT WAVEFORM Icc (Opr.) 


3-10407 
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fy, SGS-THOMSON —E_s«MS4H1365/366 
AYA, wwicnoeuscrmomes ___M74HC365/366 


HEX BUS BUFFER (3-STATE) 
HC365 NON-INVERTING - HC366 INVERTING 


PRELIMINARY DATA 


1 1 


B1iN F1 
Plastic Package Ceramic Frit Seal Package 


— tng 


gs HIGH SPEED 
tpp = 13 ns (Typ) at Vcc =5V 


a LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 
gw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vec (MIN.) 
ws OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = loL=6 mA (MIN.) 


M1 C1 
= BALANCED PROPAGATION DELAYS SO Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
a WIDE OPERATING VOLTAGE RANGE M74HCXXX BiN M74HCOXXX M1 


Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS365/366 


M74HCXXX F1 


PIN CONNECTION (top view) 


DESCRIPTION 


The M54/74HC365 and the M54/74HC366 are high 
speed CMOS HEX BUS BUFFER fabricated in si- 
licon gate C2MOS technology. They have the sa- 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. 

All six buffers are controlled by the combination of 
two enable inputs (G1 and G2); all outputs of the- 
se buffers are enabled only when both G1 and G2 
inputs are held low, under all other conditions the- 
se output are disabled to be high-impedance. 
These outputs are capable of driving up to 15 
LSTTL loads. The designer has a choice of non- 
inverting outputs (HC365) and inverting outputs 
(HC366). All inputs are equipped with protection 
circuits against static discharge and transient ex- 
cess voltage. 


TRUTH TABLE 


. OUTPUT 


N 
No Internal 
Connection 
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M54/74HC365/366 


CHIP CARRIER 


NC = No Internal Connection 


ABSOLUTE MAXIMUM RATINGS 


ee eT 
a ae 


[DC input Votage SSCS 
[ox [BC Output Diode Curent ———SSC~“~*~*~‘sSSC“‘“ <A 
[lo [DC Output Source Sink Curent Per Output Fin [295 —~«| mA 
[Tag [Storage Temperature ——SSSCSC~S~S~iS wt 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


| Vcc |SupplyVoltage | tO 
Output Voltage 0 to Vcc 


‘ 74HC Series —40to 85 
Operating temperature 54HC Series — 55 to 125 
pe 2 Vv 0 to 1000 


Oto 500 
Oto 400 
a6 Cy SGS-THOMSON 
IF, ICROELECTROMICS 
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V 
V 
V 
°C 


Input Rise and Fall Time 


M54/74HC365/366 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 5S4HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


3-State Output = Vin or Vit 
Off-State Current jee Vcc or GND 


Icc | Quiescent Supply Vi=Vcoc or GND 
Current lo=0 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


G7 SGS-THOMSON 
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M54/74HC365/366 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 
Ta = 25°C ~ 40 to 85°C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation Delay 
Time* 


Propagation Delay 
Time** 


Output Enable 
Time 


Output Disable 
Time 


Cpp (1) | Power Dissipation 
Capacitance 


Note (1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation: 
Icc(opry= Crp * Voc * fin+!cc/6 (per Gate) 

* M54/74HC365 only 

** M54/74HC366 only 
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M54/74HC365/366 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


OUTPUT (Y) 
HC 365 


OUTPUT (Y) 
HC 366 


OUTPUT 
(SW =GNO) 


OUTPUT 


( SW= Vcc) 


NOTE: SUCH A LOGIC LEVEL SHALL BE APPLIED TO EACH INPUT THAT THE OUTPUT VOLTAGE STAYS 
IN THE APPOSITE SIDE TO THE SWITCH CONNECTION LEVEL. WHEN THE OUTPUT IS ENABLE. 


TEST CIRCUIT icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
loc (Opr.) in the test circuit opposite. 


Icc (Opr) 
fin'Vcc 


In determining the typical value of Cpp, 
a relatively high frequency of 1MHz was 
applied to fix, in order to eliminate any 

error caused by the quiescent supply 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE current. 
OF SWITCHING CHARACTERISTICS TEST. 


$=10449 


: 5/5 
Af, Sicmortsemmes : 
925 


(=, SGS-THOMSON M54HC367/368 
SF, MICROELECTRONICS M74HC367/368 


HEX BUS BUFFER (8-STATE) 
HC367 NON-INVERTING, HC3868 INVERTING 


= HIGH SPEED 
tpp = 13 ns (TYP.) at Vcc= 5V 
u LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta=25°C 6V 


mw HIGH NOISE IMMUNITY 
ValH = VNIL= 28% Vcc (MIN). 


F 
m OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
15 LSTTL LOADS oe 
= SYMMETRICAL OUTPUT IMPEDANCE a find 
llon| = lo. = 6 mA (MIN.) 
= BALANCED PROPAGATION DELAYS M1 _ C1 
tpLH = tPHL Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE 
M54HCXXX F1 M74HCXXX C1 
Vcc (OPR) = 2V to 6V M74HCXXX B1N M74HCXXX M1 
= PIN AND FUNCTION COMPATIBLE M74HCXXX F1 
WITH 54/74LS367/368 
DESCRIPTION PIN CONNECTIONS (top view) 


The M54/74HC367 and the M54/74HC368 are high 
speed CMOS HEX BUS BUFFER (3-STATE) fabri- 
cated in silicon gate CC¢MOS technology. They ha- 
ve the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These devices contain six buffers, four buffers are 
controlled by an enable input (G1) and the other 
two buffers are controlled by the other enable in- 
put (G2); the outputs of each buffer group are ena- 
bled when G1 and/or G2 inputs are held low, and 
when held high these outputs are disabled to be 
high-impedance. 

These outputs are capable of driving up to 15 
LSTTL loads. The designer has a choice of non- 
inverting outputs (HC367) and inverting outputs 
(HC368). 

All inputs are equipped with protection circuits 
. against static discharge and transient excess 
voltage. 


TRUTH TABLE 


em | vavaen | Yreeey 
ee a ee ee ee ee 
es a ee er 
a ae ae ae ee a a 


X: DON’T CARE Z: HIGH IMPEDANCE 
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M54/74HC367/368 


CHIP CARRIER 


NC = No internal Connection 


ABSOLUTE MAXIMUM RATINGS 


Symbol | == Parameter, — | Stl | Sit 


Tox [BC Output Diode Current ————SSCS~—~‘iSSSC SSA 
[lp [BC Output Source Sink Curent Per Guiputin [#95 ~| mA 
[Pp | Power Disipafon —————SSOSCS~S~SSSC Cd 
[Taig [Storage Temperature SSSC~<“~*~‘dtCSC*~‘“ HSCS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol! | ——sCéParameter=— | sate Ss] nit 
C 


74HC Series —40 to 85 . 
Operating Temperature -411c Series —55 to 125 =. 
2 V 0 to 1000 
Voc 3 4.5V Oto 500 
6 V Oto 400 


2/5 
——_________________ (7, SGS-THOMSON 
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Input Rise and Fall Time 


M54/74HC367/368 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Qo 
on 


High Level Output] 2. 
Voltage 4.4 
5.9 


a = : 
OO 
Ace geeoe 
Fo NZ) 


Low Level Output 
Voltage 


4.5 
6.0 
Input Leakage 
Current 
3-State Output a 


Off-State Current 


Icc | Quiescent Supply 
Current 


Vi=Vin or Vit 
Vo=Vcc or GND 


Vi=Vecc or GND 
lo=0 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


K57_ SGS-THOMSON se 


~ MICROELECTRONICS 
929 


M54/74HC367/368 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = t= 6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


fe) 
3|F 


Output Transition 
Time hs 


15 


Propagation Delay 
Time * 


Propagation Delay 
Time ** 


Output Enable 
Time 


Output Disable 
Time 


[Gn _[Tnput Capacitance | = [0 

cor [eects —|-| fF - | wo | - | - | - 
Capacitance 

Cpp (1) | Power Dissipation] — | HC 367 || — | 34| — | — | — | — | 

basal Capacitance | — | ee) en ee ee ee 


Note (1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. 
lcc(op) = Cpp * Vcc * fin+Icc/6 (per circuit). 

* For M54/74HC367 only 

** For M54/74HC368 only 


ooh 
QOQon 
oan 
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M54/74HC367/368 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


HC 367 
OUTPUT (Y) 


HC 368 __ 
OUTPUT(Y) 


OUTPUT 
(SW -GND) 


OUTPUT 


S - 10411 


NOTE: SUCH A LOGIC LEVEL SHALL BE APPLIED TO EACH INPUT THAT THE OUTPUT VOLTAGE 
STAYS IN THE APPOSITE SIDE TO THE SWITCH CONNECTION LEVEL, WHEN THE OUTPUT IS ENABLE 


TEST CIRCUIT Icc (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
loc (Opr.) in the test circuit opposite 


_ lec (Opr.) 


~ fin: Voc 


In determining the typical value of Cpp, 
a relatively high frequency of 1 MHz was 
applied to fix, in order to eliminate any 
error caused by the quiescent supply 
INPUT WAVEFORM IS THE SAME AS THAT IN current. 
CASE OF SWITCHING CHARACTERISTICS TEST 


z 5/5 
Gyr ene 


AYf, Sienonteromes 


M54/74HC373/573 
M54/74HC533/563 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
HC373/573 NON INVERTING, HC533/563 INVERTING 


mw HIGH SPEED 
tpp = 15 ns (TYP.) at Voc= 5V 
w LOW POWER DISSIPATION 
Icc = 4 vA (MAX.) at Ta=25°C 
m HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN.) 
mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 6 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = PHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 74LS373/533/563/573 


DESCRIPTION 

The M54/74HC373, M54/74HC533, M54/74HC563 
and M54/74HC573 are high speed CMOS OCTAL 
LATCH with 3-STATE OUTPUT fabricated with si- 
licon gate C2MOS technology. 

These ICs achieve the high speed operation simi- 
lar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 
While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or inver- 
sely. When the LE is taken low, the Q outputs will 
be latched precisely or inversely at the logic level 
of D input data. While the OE input is at low level, 


PIN CONNECTIONS (top view) 
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1 1 


BIN F1 
Plastic Package 


Ceramic Frit Seal Package 


— tnd 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 


M74HCXXX B1iN M74HCXXX M1 
M74HCXXX F1 


the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outputs 
will be in a high impedance state. 

The application designer has a choice of combina- 
tion of inverting and non-inverting outputs, symme- 
trical and neighbouring input/output pin layout. 
The HC373 and the HC573, the HC533 and the 
HC563 have the same function and the same cha- 
racteristics respectively, but have different pin 
layouts. The three-state output configuration and 
the wide choice of outline make bus-organized sy- 
stems simple. All inputs are equipped with protec- 
tion circuits against static discharge and transient 
excess voltage. 


£| 3 


nl 


Q3 


1 3 a fl 
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533 


M54/74HC373/563/533/573 


CHIP CARRIER 


wer 
oY le 


led 


LOGIC DIAGRAM 


s-7209/4 


S 729044 
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M54/74HC373/563/533/573 


TRUTH TABLE 


ee a 
a eee ee 
X: DON’T CARE Z: HIGH IMPEDANCE 


*: Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


= 
ae 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | —“‘(SsSéarameter”=—Ci|s SC Vatue =| nit SF 
vy | BC Input vottage =055 to Vog+05 


Voc 
Vi 
[ine [BC input Diode Curent ———SCSC~—~“~“~*~rCSSCt Ym 
[lo] 86 Output Source Sink Current Per Output Pin [05 S*dYS ma 
| Pp —_| Power Dissipation 500 (*) | mw 
[Tag [Storage Temperature —SSCSC~S~S~rSCti‘ Sn 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter | ate 
[Voc |Suppyvotage SSCSC‘“dSC“‘CO‘S OSHC 
v 
v 
Operating Temperature bie sie °C 
pe f V 0 to 1000 

Input Rise and Fall Time Vcc 3 4.5V Oto 500 


faz SGS-THOMSON 
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M54/74HC373/563/533/573 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 74HC 


High Level Input 
Voltage 


Low Level Input 2.0 

Voltage 4.5 

6.0 

High Level Output] 2.0 
Voltage 

. | 6.0 


4.5 
6.0 


Low Level Output 
Voltage 


Input Leakage 

Current 

3-State Output 

Off-State Current 
Icc | Quiescent Supply 

Current 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ee 77 SGS-THOMSON 


MICROELECTRONICS 
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M54/74HC373/563/533/573 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts = 6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time | 
(LE - Q, Q) * 


Propagation Delay 
Time _ 
(LE-Q, Q) ** 


Propagation Delay 
Time _ 

(D-Q, Q) * 
Propagation Delay} 2. 63 | 130 


Time : 16 26 
(D-Q, Q) ** 


Minimum Pulse 
Width (LE) 


Minimum 
Set-up Time 


Minimum 
Hold Time 


Output Enable 
Time * 


Output Enable 
Time ** 


Output Disable 
Time * 


Output Disable 
Time ** 


ei et pasa —[ 


Court | Output F 
Capacitance Pp 

Cpp @ | Power Dissipation pF 
Capacitance 


Note  Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. 


Icciopr)= Cpp * Vcc * fin+!cc/8 (per Latch) * M54/74HC373/533 ** M54/74HC563/573 
mu MICROELECTRONICS 
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M54/74HC373/533/563/573 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpi: tpHL (D - Q, Q) 


$-10427/4 


tpLz tpzL 

The 1KQ load resistors should be connected between 
outputs and Vcc line and the 50 pF load capacitors 
should be connected between outputs and GND line. 
All inputs except OE input should be connected to 
Vcc line or GND line such that outputs will be in low 
logic level while OE in put is held low. 


S- 10429 


teLy, tpH (LE - Q, Q), ts, th, tw 


$- 10428 


tpHz, tpzH 


The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and 
GND line. 

All inputs except OE input should be connected to 
Voc or GND line such that output will be in high logic 
level while OE input is held low. 
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M54/74HC373/533/563/573 


TEST CIRCUIT Icc (Opr.) 


S$ - 10431 


INPUT WAVEFORM IN THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HCT373 


ky SGS-THOMSON 


MICROELECTRONICS 


M74HCT373 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2 V (MIN) Vi_ = 0.8 V (MAX) 


a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lo. = 6 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = PHL 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS373 


DESCRIPTION 


The M54/74HCT373 is a high speed CMOS OC- 
TAL D-TYPE LATCH WITH 3-STATE OUTPUT fa- 
bricated in silicon gate C2MOS technology. It has 
the same high speed performance of LSTTL com- 
bined with true CMOS low power consumption. 
This 8-bit D-type latch is controlled by a latch ena- 
ble input (LE) and an output enable input (OE). Whi- 
le the LE input is held high, the Q outputs will fol- 
low the data input precisely. When the LE is taken 
low, the Q outputs will be latched at the logic level 
of D input_data. 

While the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level) and 
while high level the outputs will be in a high impe- 
dance state. 

The three-state output configuration and the wide 
choice of outlines makes bus-organized system 
simple. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 

This integrated circuit has totally compatible, in- 
put and output characteristics, with standard 54/74 
LSTTL logic families. 

M54HCT/74HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NUOS 
components. These devices are also plug in repla- 
cements for LSTTL devices giving a reduction in 
power consumption. 
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PRODUCT PREVIEW 


RT et 


B1iN 
Plastic Package Ceramic Frit aaa Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCT373 F1 M74HCT373 C1 
M74HCT373 B1N M74HCT373 M1 
M74HCT373 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


115 
541 


M54/74HCT373 


TRUTH TABLE 


INPUTS OUTPUTS 
a a 


te 
X: DON’T CARE 
Z: HIGH IMPEDANCE 


e: Q OUTPUT WAS LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 


LOGIC DIAGRAM 


S$ - 10097 


ABSOLUTE MAXIMUM RATINGS 


[— symbot Parameter a 
Supply Voltage 
DC Input Voltage ~0.5 to Voc + 0.5 
DC Output Voltage 
PK 
Plok 
Ee 
| lec or lenp | 


[Tat | Storage Temperature ——=—SOSCSC~*~“~dSCSC‘ ww HS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


215 ) Gi scs- 
eee ee a S/ A SGS“THOMSON 
542 


M54/74HCT373 


RECOMMENDED OPERATING CONDITIONS 


Cymbot [Parmeter Vas i 
aes: 
pita 


Output Voltage 0 to Vcc 


Operating Temperature 74HC Series — 40'to 85 
P g P 54HC Series — 55 to 125 


Voc 
VI 
Vo 
Ta 
| ty th Input Rise and Fall Time 0 to 500 | ons 


DC SPECIFICATIONS 


sme Parameter 


ViH High Level Input 
Voltage 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


— 55 to125°C 
54HC 


Test Condition 


Low Level Input 
Voltage 


ViH 
or 


410] — | 
popes om fo Ls | — foe | fo 
or 


Off-State 


|0.33 | — | 0.40_ 
Vout =Vcc or GND 
Current 
Hd a al al 
Current 


Quiescent Supply Vi=Vec or GND pA 


Current 
Per input: 
Vin = 0.5V or 2.4V 
fy SGS-THOMSON 
7. WICROELECTRONICS 
543 


High Level Output 
Voltage 


< 


Low Level Output 
Voltage 


< 


3-State Output 


Other input: 
Voc or GND 


M54/74HCT373 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;= 6ns) 


pe ™ re 


ttLH | Output Transition 
tTHL Time 
tpLH Propagation Delay 
tpH_ | Time 
tpLH | Propagation Delay 
tpH_ | Time 
(D-Q) 
twH) | Minimum Pulse 
Width 
(LE) 
Minimum Set-up 
Time 
Minimum hold 
Time 


Ta =25°C 
54HC and 74HC 


Test Condition 


tpZH 3-State Output 
tpz_ | Enable Time 
tpLz 3-State Output 
tpHz | Disable Time 
Input Capacitance 
Cout | Output 
Capacitance 
Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load (refer to Test Circuit). 
Average opeating current is: Icc(opr.) = Cpp*Vcc*fin + Icc/8 (per Latch) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


4 CCC SGS-THOMSON 
\/ ere le acanac 
544 


M54/74HCT373 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


toiy, teu (0-2) teLH tpH(LE-Q) ts th, tw 


S -10096 
tpiz, tpz tpHz; tPHL 
The 1K® load resistors should be connected between The 1K® load resistors and the 50pF load capacitors 
outputs and Vcc line and the SOpF load capacitors should be connected between each outputs and 
should be connected between outputs and GND line. GND line. 


All inputs except OE input should be connected to All inputs except OE input should be connected to 
Vcc line to GND line such that outputs will be in low Vcc or GND line such that output will be in high logic 
logic level while OE input is held low. level while OE input is held low. 


INPUT WAVEFORM 


S- 10031 
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M54/74HC374/534 
M54/74HC564/574 


OCTAL D-TYPE FLIP FLOP WITH 3-STATE OUTPUT 
HC534/HC564 INVERTING - HC374/HC574 NON-INVERTING 


a HIGH SPEED 
fax =55 MHz (Typ) at Vcc =5V 


mw LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 


a OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
oH! = lol =6 mA (MIN.) 


mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ws WIDE OPERATING VOLTAGE RANGE 
Voc (OPR)= 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS374/534/564/574 


DESCRIPTION 


The M54/74HC374, M54/74HC534, M54/74HC564 
and M54/74HC574 are high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH 3-STATE OUTPUTS fa- 
bricated with in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
“sumption. These 8-bit D-type flip-flops are control- 
led by a clock input (CK) and an output enable input 
(OE). On the positive transition of the clock, the Q 
outputs will be set to the logic state that were se- 
tup at the D inputs (HC374 and HC574) or their 
complements (HC534 and HC564) 
While the OE input is low, the eight outputs will 


PIN CONNECTION (top view) 


October 1988 


PRELIMINARY DATA 


1 
Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


Plastic Package 


be in a normal logic state (high or low logic level), 
and while high level, the outputs will be in a high 
impedance state. The output control does not af- 
fect the internal operation of flip-flops. That is, the 
old data can be retained or the new data can be 
entered even while the outputs are off. The appli- 
cation engineer has a choice of combination of in- 
verting and non-inverting outputs, symmetrical and 
neighbouring input/output pin layout. The HC374 
and HC574 are identical, apart from pin layout as 
are the HC534 and HC564. The 3-state output con- 
figuration and the wide choice of outline make bus- 
organized systems simple. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 
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M54/74HC374/534-564/574 


CHIP CARRIER 


ABSOLUTE MAXIMUM RATINGS 


[—symbor [Paver a 
Pee 
a a 
ae ae 
-aesereees 


[Tag [Storage Temperature —=~=~“‘*‘“~*~“‘~rYC*“‘“t ow 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


TT 
Supply Volage ey 
C 


74HC Series —40 to 85 - 
2 V 0 to 1000 
Voc } 4.5V Oto 500 
6 V Oto 400 


2/7 IT] SGS-THOMSON 
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Input Rise and Fall Time 


M54/74HC374/534-564/574 


TRUTH TABLE 


INPUTS OUTPUTS 


Z 


NO CHANGE 


X: DON’T CARE = Z: HIGH IMPEDANCE 


LOGIC DIAGRAM 
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M54/74HC374/534-564/574 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


2.0 1.9 | 2.0 1.9 
4.5 | Vin — 20 pA 4.4 | 4.5 4.4 
5.9 | 6.0 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage : : 
Current 
3-State Output Vi=Vin or Vit +0.5 +5, 
Off-State Current Vo=Vcc or GND 
I Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (C_ = 50pF, Input t, =ts=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation 
Delay Time* 
(CK - Q, Q) 


Propagation 
Delay Time** 
(CK - Q, Q)- 


Maximum Clock 
Frequency 


6.0 16 33 5 38 
: : BREE 


4/7 
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M54/74HC374/534-564/574 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 


Minimum Pulse 
Width 


(CK) 
Minimum 
Set-up Time* 


Minimum 
Set-up Time** 


Minimum 
Hold Time* 


Minimum 
Hold Time** 


Output Enable 
Time* 


Output Enable 
Time** 


Output Disable 
Time* 


Output Disable 


Note (1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation: 
Icc (Opr.)= Cpp * Vcc °¢ fin+!cc/8 (per Flip-Flop) . 
And the Cpp when N pcs of FLIP-FLOP operate, can be gained by the following equation. 
Cpp (TOTAL)= 34+17xN [pF] 


*: for HC374/534 
**: for HC564/574 
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M54/74HC374/534/564/574 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH: tPHL: ts, th, tw 


tpLz, tpzi 

The IKQ load resistors should be connected between 
outputs and Vcc line and the 50pF load capacitors 
should be connected between outputs and GND line. 
All inputs except OE input should be connected to 
Vcc line or GND line such that outputs will be in low 
logic level while OE input is held low. 


$- 10429 


CK DUTY 50% 


fMax ice 


tpHz, tpZH 

The 1KQ load resistors and the 50pF load capacitors 
should be connected between each output and 
GND line. 

All inputs except OE input should be connected to 
Vcc or GND line such that output will be in high logic 
level while OE input is held low. 


6/7 { SGS-THOMSON 
IF. MICROELECTROMICS 


952 


M54/74HC374/534-564/574 


TEST CIRCUIT Icc (Opr.) 


$-10 452 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


SGS- SON: 2 
IST tal anand 553 


ky7_ 3GS:THOMSON 


M54HCT374 
M74HCT374 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2 V (MIN) Vi_ = 0.8 V (MAX.) 


ms OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 6 mA (MIN.) 


m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS374 


DESCRIPTION 


The M54/74HCT374 is a high speed CMOS OC- 
TAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
fabricated in silicon gate C2MOS technology. It 
has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This 8-bit D-type flip-flop is controlled by a clock 
input (CK) and an output enable input (OE). On the 
positive transition of the clock, the Q outputs will 
be set precisely to the logic state that was setup 
at the D inputs. 


While the OE input is low, the eight outputs will 
be in a normal logic state (high or low logic level), 
and while high, the outputs will be in a high impe- 
dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old da- 
ta can be retained or the new data can be entered 
even while the outputs are off. 


The three-state output configuration and the wide 
choice of outline will make its application in bus- 
organized system simple. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. This integrated circuit has 
totally compatibility, input and output characteri- 
stic is with standard 54/74 LSTTL logic families. 
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Soot . nt 
20 
1 1 


BiN F1 
Plastic Package Ceramic Frit Seal Package 


— tnd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCT374 F1 M74HCT374 C1 
M74HCT374 BiN M74HCT374 M1 
M74HCT374 F1 


PIN CONNECTIONS (top view) 


NC = 
No internal 


Connection 


1/6 
555 


M54/74HCT374 


TRUTH TABLE 


INPUTS OUTPUTS 
a 
ie A DOA Se AE EE 


X: DON’T CARE — Z: HIGH IMPEDANCE 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


| Symbol Parameter | Value | Unit 
DC Input Voltage —0.5 to Voc + 0.5 
DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


2/6 SGS-THO 
I a eS emcee 
556 


M54/74HCT374 


RECOMMENDED OPERATING CONDITIONS 


er 
74HC Series - 40to 85 3 
Operating Temperstre 54HC Series — 55 to 125 


Input Rise and Fall Time 0 to 500 Fons | 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


roar [ozs | —_ 


, /0.33 | — | 0.40 | 
zac A 
Vout= Vcc or GND 
meee Pam 
| Vi=Vocorano | — | — | « | — | «0 | — | 80 | na 


Per input: 
Vin =0.5V or 2.4V 
Other input: 
Vcc or GND 


3-State Output 
Off-State 
Current 


Quiescent Supply 
Current 


Gj, SGS-THOMSON _ CCG 
IF, NICROELECTROMCS sn 


M54/74HCT374 


AC ELECTRICAL CHARACTERISTICS (C,; =50pF, Input t; = ts=6ns) 


on Parameter 


trLH | Output Transition 
4.5 
tru. | Time 
tpLH | Propagation Delay 
tpH_ | Time 
(CK-Q) 
fuax | Maximum Clock 4 
Frequency : 
Minimum Pulse 
Minimum Set-up 
Time 
th Minimum hold 
Time 
tpz_ | 3-State Output 
tpZH Enable Time 
tp_z | 3-State Output 
tpHz | Disable Time 
Input Capacitance 
Cout | Output 
Capacitance 
Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load. (Refer to Test Circuit) 


Average opeating current is: Icc(opr.) = Cpp*Vccefin + Icc/8 (per FLIP/FLOP) 
And the Cpp when n circuits of FLIP/FLOP operate, can be gained by the following equation. Cpp (TOTAL) = 42 + 18¢n (pF) 


— 40 to 85°C 
74HC 


Ta =25°C 
54HC and 74HC 


Test Condition 


> 
on 


oO 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ed 174 SGS-THOMSON 
558 Sf. SGS- THOMSON 


M54/74HCT374 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH, tPHL, ts,th, tw 


$- 10098 


Duty cycle of CK: 50% 


fMax= — 


Tok 


tpLz. tezL tpHz, tpZH 


The 1KQ load resistors should be connected between The 1KQ load resistors and the 50pF load capacitors 
outputs and Vcc line and the 50pF load capacitors should be connected between each output and 
should be connected between outputs and GND line. GND line. 

All inputs except OE input should be connected to All inputs except OE input should be connected to 
Vcc line or GND line such that outputs will be in low Voc or GND line such that output will be in high logic 
logic level while OE input is held low. level while OE inputs is held low. 


$-10094 


: 5/6 
£97, Beeoeccrames ae 


M54/74HCT374 


TEST CIRCUIT Icc (Opr.) 


a a ee (77 SGS:THOMSON 


MICROELECTRONICS 
560 


kyz_ SGs THOMSON 


mw HIGH SPEED 

tpp = 13 ns (TYP.) at Vcoc= 5V 
= LOW POWER DISSIPATION 

loc = 1 pA (MAX.) at Ta = 25°C 
w HIGH NOISE IMMUNITY 

VaIH = VNIL= 28% Voc (MIN). 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 


lon! = loc = 4 mA (MIN.) 
= BALANCED PROPAGATION DELAYS 
tpLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS375 


DESCRIPTION 


The M54/74HC375 is a high speed CMOS QUAD 
D TYPE LATCH fabricated in silicon gate C2MOS 
technology. Is has the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. It contains two groups of 2-bit latches 
controlled by an enable input (G1°2 or G3°4). 
These two latch groups can be used in the diffe- 
rent circuits. Each latch has Q and Q outputs (1Q 
to 4Q and 1Q to 4Q). The data applied to the data 
input is transfered to the Q and Q outputs when 
the enable input is taken high and the outputs will 
follow the data input as long as the enable input 
is kept high. When the enable input is taken low, 
the information data applied to the data input at 
that time is retained at the outputs. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HC375 
M74HC375 


QUAD D TYPE LATCH 


ST St 


BIN 
Plastic Package 


Ceramic Frit i Package 


wes 


a md 


M1 C1 
Micro Package Plastic Chip Carrier 

ORDERING NUMBERS: 
M54HC375 F1 M74HC375 C1 
M74HC375 B1N M74HC375 M1 
M74HC375 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/5 


561 


M54/74HC375 


TRUTH TABLE 


INPUTS OUTPUTS 


pad 
L 


FUNCTION 


L 


X: DON’T CARE 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a a. ae 
ae 
ie srlenpi) 


a: aa Power Dissipation 500 (*) 
Storage Temperature — 65 to 150 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


2/5 _ 
kf, $85 THOMS On 
562 


M54/74HC375 


RECOMMENDED OPERATING CONDITIONS 


eed anew 


: 74HC Series —40 to 85 
Operating Temperature ¢ 1 141C Series —55 to 125 


2 V 
Input Rise and Fall Time Vcc 


DC SPECIFICATIONS 


Ta = 25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


; 1.9 
Voltage ; Vin —20 pA 4.4 
: or 5.9 
-4.0mA | 4.1 
-5.2mA | 5. 
Low Level Output | 2. 
Voltage ; 20 pA 


4.0 mA 
5.2 mA 


4.5 

6.0 

Input Leakage Vi=Vcoc or GND 
Current 

Icc | Quiescent Supply ae Vi=Vcc or GND 


68 


Current 


G7 SGS-THOMSON — 
If, MICROELECTROMCS 
563 


M54/74HC375 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t,=t;=6ns) 


Parameter 
pwn, | tye Mx 
2 2 wee ee eS oe 
tTHL 
om lomaoem ff ee 
tPHL (DATA - Q, Q) 
ee ee ee ee 
tPHL (G - Q, Q) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t#=6ns) 


— 55 to125°C 
54HC 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


tTLH 
tTHL 
tpLH Propagation Delay| 2. 60 180 
tpH_ | Time = ; 15 
(DATA - Q, Q) 13 
tpLH | Propagation Delay 
tpH_ | Time 
= 
Minimum 
Set-up Time 


(G 7 Q, Q) 
Minimum ; 5 
Hold Time : 

: 5 


Minimum Enable 
a ee 


1¢) 
o 


oe) 
—_ 


NO 
— = NJ fA DA 
Oa a =-— © © 


oa 


Pulse Width 
(G) 
Power Dissipation pF 
Capacitance 

Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 

current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. 
Icc(opr)= Cpp * Vcc * fin+!cc/4 (per Circuit) 


“s+ s~C~C~=*=C*C*SW&™ sGs-THoMsoN 
~ MICROELECTRONICS 
564 


M54/74HC375 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


fq, SGS-THOMSON _ 
JF. WICROELECTROMICS 
565 


kyz_ SGS;THOMSON 


w HIGH SPEED 
fuax = 55 MHz (TYP.) at Vcc= 5V 


w LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at 25°C 


mw HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Vcc (MIN). 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


ws SYMMETRICAL OUTPUT IMPEDANCE 
lou] = lot = 4 mA (MIN.) 

ew BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vec (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS377 


DESCRIPTION 


The M54/74HC377 is a high speed CMOS OCTAL- 
D-TYPE FLIP FLOP fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

Information at the D inputs meeting the setup ti- 
me requirements is transferred to the Q outputs on 
the positive-going edge of the clock pulse if the ena- 
ble input G is low. Clock triggering occurs at a par- 
ticular voltage level and is not directly related to 
the transition time of the positive-going pulse. When 
the clock input is at either the high or low level, the 
D input signal has no effect at the output. All in- 
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 


TRUTH TABLE 


INPUTS OUTPUT 


CLOCK 


X: DON’T CARE 
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M54HC377 
M74HC377 


OCTAL-D-TYPE FLIP FLOP 


PRELIMINARY DATA 


F 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC377 F1 M74HC377 C1 
M74HC377 B1iN M74HC377 M1 
M74HC377 F1 


PIN CONNECTIONS (top view) 


ENABLE G [1| 


oO 
uJ 
ao 
as 4 
Zz 
WwW 
i_J 
1 


NC = 
No Internal 
Connection 


1/5 
567 


M54/74HC377 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[—Symbor—[ Parameter Vatu 
ed 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | ____ Parameter Vatu re] 
Cc 


; 74HC Series -40to 85 
Operating Temperature 54HC Series — 55 to 125 
2V 0 to 1000 
Vec } 4.5V Oto 500 
Oto 400 


2/5 SGS- 
——___________. yj, $6S-THOMSON 
568 


Input Rise and Fall Time 


M54/74HC377 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC , 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


—20 pA 4 : 4 : i : : 
—~4.0 mA ; T3 7 53 7 70 
ee —5.2 mA | 5.68 5.63 5.60 
Low Level Output | 2. 
Voltage . ne a 
; 0.0 0.1 


Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, CL =15pF, Input t, = t= 6ns) 


54HC and 74HC 
Parameter 
Typ. 
tTLH Output Transition Time 
tTHL 


tPLH Propagation Delay Time 
teHL moe 


fax __| Maximum Glock Frequency __ a Da Se Soe Meeneetene | 


(7 SGS-THOMSON —_— 
\/ 4 sr tar erane 
569 


M54/74HC377 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t,; = t¢=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - Q) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Set-up 
Time 
(DATA) 


Minimum 
Set-up Time 
(ENABLE G-CkK) 


Minimum 
Hold Time 


Minimum 
Hold Time 
(ENABLE) 


Cin 
Cpp 


(*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 
Icc(opr) = pp * Vcc * fin+!cc/8 per Flip Flop 


AI5 TI SGS-THOM: 
SS ae oe SUS" THOMSON 
570 


M54/74HC377 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


'PLH, TPHL, ts th, tw 


CK DUTY 50% 


fMAX= —_ 
$- 10423 CK 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


ALL OUTPUT 
OPEN 


Gy, SGS-THOMSON CS 
S/ A ea eeerenaee 
571 


SGS-THOMSON M54HC386 
ky MICROELECTRONICS M74HC386 


QUAD EXCLUSIVE-OR GATE 


a HIGH SPEED 
tpp = 14 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta =25°C 


mw HIGH NOISE IMMUNITY 
VaniH = VNIL= 28% Vec (MIN.) 


B1N F1 
ew OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 
= SYMMETRICAL OUTPUT IMPEDANCE ae tng 
loH| = loc = 4 mA (MIN.) 
M1 C1 
. oe Dee Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
a WIDE OPERATING VOLTAGE RANGE 
M54HC386 F1 M74HC386 C1 
Vcc (OPR) = 2V to 6V M74HC386 B1N M74HC386 M1 


a PIN AND FUNCTION COMPATIBLE M74HC386 F1 
WITH 54/74LS386 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC386 is a high speed CMOS QUAD 
EXCLUSIVE-OR GATE fabricated in silicon gate 
C2MOS technology. 

it has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
An output buffer provides high noise immunity and 
a stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


October 1988 1/4 


573 


M54/74HC386 


LOGIC DIAGRAM (per Gate) 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Sate | nit_ 
Supply Voltage 


. 
DC Output Voltage =05 to Voc +05 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter 
en 


cc__| Supply Voltage TT ee 
Vi__| Input Voltage J OtoVeo | 
Vo aa 


V 
V 
L Vo | Output Voltage 0 to Vcc V 
74HC Series —-40 to 85 
Operating Temperature 5c Series ~55 to 125 


2V 
Voc 3 4.5V 


Input Rise and Fall Time 


UE ae ee Gy, SGS-THOMSON 
IF, MICROELECTROMICS 
574 


M54/74HC386 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. 1.9 
Voltage : —20 pA 4.4 
: 5.9 
—-4.0mA | 4.18 
—5.2mA | 5.68 
Low Level Output | 2. 
Voltage : 20 pA 


4.0 mA 
5.2 mA 


Input Leakage Vi=Voc or GND 
Current 


aa 
ed 


S° 
>’ Db 
(oe) 


Icc | Quiescent Supply Vi=Vocc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = ts=6ns) 


54HC and 74HC 
Parameter 
min, | Typ, | Max, 
ciel A A E5 
tTHL 


eemewme [fe 


Gy, SGS-THOMSON CA 
S/ A screed de - 
5 


M54/74HC386 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


eax [pt capastance] | ed ea 


Cpp (*) | Power Dissipation pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. loc (opr.) = Cpp:Voc-fin + Icc/4 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


VouT 
(SW =GND) 


VOUT 


TEST CIRCUIT Icc (Opr.) 


S- 10446 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


4/4 
——————— SG s 
ame IST A SGS “THOMSON 


AYf, ihenortermomes 


w HIGH SPEED 
tpp = 13 ns (Typ) at Vcc = 5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


a HIGH NOISE IMMUNITY 
VNIH= VNIL = 28% Vec (MIN.) 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=4 mA (MIN.) 


ws BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS390 


DESCRIPTION 


The M54/74HC390 is a high speed CMOS DUAL 
DECADE COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

This dual decade counter contains two indepen- 
dent ripple carry counters. Each counter is com- 
posed of a divide-by-two and divide-by-five counter. 
The divide-by-two and divide-by-five counters can 
be cascaded to form dual decade, dual biquinary, 
or various combinations up to a single divide-by-100 
counter. 

Each 4-bit counter is incremented on the high to 
low transition (negative edge) of the clock input, 
and each has an independent clear input. When 
clear is set low all four bits of each counter are set 
to low. This enables count truncation and allows 
the implementation of divide-by-N counter configu- 
rations. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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M54HC390 
M74HC390 


DUAL DECADE COUNTER 


{ 


BiN F1 
Plastic Package Ceramic Frit Seal Package 


<a md 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC390 F1 M74HC390 C1 
M74HC390 B1N M74HC390 M1 
M74HC390 F1 


PIN CONNECTION (top view) 


TCLOCK A f] 


NC = 
No Internal 
Connection 


ge ee a 5 85888 SS 


M54/74HC390 


TRUTH TABLE 


OUTPUTS 


QD QC QB QA/;QA QD QC QB 


Pr@rraI ere r 
Pi eee 
ae a pe a Rs a ce 
eo as, Se se eS a 
meal ia Ga fee OPA cea ed a 
FE are ie ea a i 
a i Lo i ae 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 


< 
a 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Note: * Output QA is connected to input CLOCK B for BCD count. 
** Output QD is connected to input CLOCK A for bi-quinary count. 


ABSOLUTE MAXIMUM RATINGS 


synod 
aa Sat 
ra ee 
ee ane 
ee or fen 


[DC Output Souree Sink Current Per GuiputPin | +25 «| ma 
[Tag __[Storage Temperaturo—=SCS=~=“‘*‘*idC*‘“‘C TCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cte S| it 
Output Voltage 0 to Vcc 
Cc 


74HC Series -40 to 85 ‘5 


2 V 
Voc 3} 4.5V 
6 V 


Input Rise and Fall Time 


Oto 400 


“7__________________ > $Gs-THOMSON 
578 S/ 4 raed parastintrd 


M54/74HC390 


BLOCK DIAGRAM 


BINARY 
COUNTER 


QUINARY 


CLOCK B i COUNTER 


Vcc = 16, GND =8 


LOGIC DIAGRAM 


CLOCK A 


CLEAR 


S - 10514 


-THO 3/7 
ISA SCS“ THOMSON a 
5 


M54/74HC390 


TIMING CHART 
(1) BCD COUNT SEQUENCE* 


CLOCK A | | | | | | | | | | | | | | | 


CLEAR 
QA 


QB 


(2) BI-LQUINARY COUNT SEQUENCE** 


CLOCK B 
CLEAR 
as a 
ac 1 
y a th eet eet 
aa ae 
Co SHOT C.. 


CLEAR o' 1 2 3 4 8 3 10 11 12 0 1 2 


QA 


* OUTPUT QA IS CONNECTED TO INPUT CLOCK B 
** OUTPUT QD IS CONNECTED TO INPUT CLOCK A 


DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
Parameter Vcc | Test Condition 54HC and 74HC 
2.0 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


47 ScS-THOMSON 
IF. MICROELECTRONICS 
580 


M54/74HC390 


DC ELECTRICAL CHARACTERISTICS (Continued) 
Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


Parameter 


Input Leakage Vi=Vcc or GND +0.1 +1.0 +1.0] pA 
Current 

Quiescent Supply Vi=Vcc or GND 

Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, C= 15pF, Input t, = t,=6ns) 


Parameter 
Pp Min, | tye | 
BE acc ARETE 
tTHL 
el 
tPHL (A - QA) 
fae [Se 
teHL (B - QB, QD) 
a el 
tPHL (B - QC) 
fee [ee 
(CL - Q) 
el a 
(CLOCK A - QA) 
a Ee 
(CLOCK B - QB) 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t;=6ns) 


at oct 


ttLH | Output Transition 

trH_ | Time 

tPLH 

tPHL 

tPLH 
tPHL 
tPLH 
tPHL 
tPHL 


Test Condition 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Propagation Delay 
Time 
(CLOCK A - QA) 


Propagation Delay 
Time (CLOCK B 
(Qg, Qn) 


Propagation Delay 
Time 

(CLOCK B - Qc) 
Propagation Delay 
Time 

(CLEAR - Qn) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 


Parameter Test Condition 


Maximum Clock 
Frequency 
(CLOCK A - QA 


Maximum Clock 
Frequency 
(CLOCK B - QB) 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum 
Removal Time 


PANVW| DAD 
oao!] © fon] 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation: 
Icc(opr) = Cpp * Vcc °* fin+!cc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6/7 G7 SGS-THOMSON 
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TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


1CLOCK B 
(fcK /2) 


1CLOCK A 
(foK) 


WHEN THE OUTPUTS DRIVE CAPACITIVE LOAD, TOTAL CURRENT CONSUMPTION IS TO BE A SUM OF 
THE VALUE CALCULATED FROM Cpp AND Alcc OBTAINED FROM THE FOLLOWING FORMULA. 


Ca fCK 2Cb Cc Cd 
Alec=fcx'Veo* 5 + GB “Veo (E+ +E) 


Ca~Cd ARE THE CAPACITANCE AT QA~QD OUTPUT. 


Gy ScS-THoMson 
SF. MICROELECTROMCS 


583 


AY 4, Ricmonusornonnes 


= HIGH SPEED 
tpp = 14 ns (TYP) at Vcc =5V 


= LOW POWER DISSIPATION 
Icc = 4 nA (MAX) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loL=4 mA (MIN.) 


mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS393 


DESCRIPTION 


The M54/74HC393 is a high speed CMOS DUAL 
BINARY COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

This counter circuit contains independent ripple 
carry counters and two 4-bit ripple carry binary 
counters, which can be cascaded to create a sin- 
gle divide-by-256 counter. 

Each 4-bit counter is incremented on the high to 
low transition (negative edge) of the clock input, 
and each has an independent clear input. When 
clear is set low all four bits of each counter are sec 
to a low level. This enables count truncation and 
allows the implementation of divide-by-N counter 
configurations. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 
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M54HC393 
M74HC393 


DUAL BINARY COUNTER 


BIN 
Plastic Package 


ne 


F1 
Ceramic Frit Seal Package 
M1 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC393 F1 M74HC393 C1 
M74HC393 B1N M74HC393 M1 
M74HC393 F1 


PIN CONNECTION (top view) 


DUTPUTS 


OUTPUTS 


~[]1CLEAR 


‘8L 7 2 CLEAR 


Cc 
No Internal 
Connection 
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TRUTH TABLE 


OUTPUT 


QD Qc QB QA 


CLEAR a6 | ac | 
Pete PPh 


COUNT 


—__ hk 
-“- OO AN OTA WD = OC 


=— = 
G@ Nh 


ob 
a» 


Trrrrz~rqtrororrereererereer 
ae) obese! ee iG: i ie = el: ee 
foe ie ee ee ee ee ae 
ie eae ee aa ie ee 


=k 
oi 


ABSOLUTE MAXIMUM RATINGS 


[| Parameter | Ste 


DC Input Voltage 


DC Output Voltage 0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Volage SE TY 
we 


V 
V 
Output Votags v 
C 


74HC Series -40to 85 e 
0 to 1000 
Oto 500 
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Input Rise and Fall Time 


M54/74HC393 


LOGIC DIAGRAM 


S- 10467 


TIMING CHART 


lol1l2]{]sa3ft4]s [6 ]7]e8 {9 {ofa |i fis | [15 | o | 
CLOCK A 


CLEAR 


Ky SGS-THOMSON a a 


MICROELECTRONICS 
587 


M54/74HC393 


DC ELECTRICAL CHARACTERISTICS 


ViH 


— 40 to 85°C 
74HC 


Ta=25°C 
54HC and 74HC 


High Level Input 


Voltage 
4.2 
Vit | Low Level Input 0.5 
Voltage 1.35 
1.8 
Vow | High Level Output} 2. pM | to 1.9 | 2.0 1.9 1.9 
Voltage —-20 pA | 44 | 45 4.4 4.4 V 
5.9 | 6.0 5.9 5.9 
—4.0 mA | 4.18 4.10 
—5.2 mA | 5.68 5.60 
Voi | Low Level Output 


Voltage 


Input Leakage 
Current 

Icc | Quiescent Supply 
Current 


0.0 | 0.1 0.1 0.1 
20 pA 0.0 | 0.1 0.1 0.1 | V 
0.0 | 0.1 0.1 0.1 
4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
cil Uda aed ad 
taal al Bl Ud Hd Id al 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, Ci = 15pF, Input t, = t,=6ns) 


Propagation Delay Time 
(A - QC) 

Propagation Delay Time 
tPHL (A - QD) 


fMAX Maximum Clock Frequency 
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AC ELECTRICAL CHARACTERISTICS (C,_=50pF, Input t; = ts = 6ns) 


Ta = 25°C ~ 40 to 85°C |— 55 to125°C 


Test Condition 54HC and 74HC 74HC 54HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - QA) 


Propagation Delay 
Time 
(CLEAR - QB) 


Propagation Delay 
Time 
(CLOCK - QC) 


Propagation Delay 
Time 

(CLOCK - QD) 
Propagation Delay 
Time 

(CLEAR - Qn) 


Minimum Pulse 
Width (CLEAR) 


oh 


—_ — 4] 
a Oo Oo 


Maximum Clock 
Frequency 


Minimum 
Pulse Width 
(CLOCK) 


Minimum 
Removal Time 
(CLEAR) 


ie) 
N co © 


30 
8 22 
7 19 
38 
8 
6 


D> 
eS 
~~ oO — 
Gm oo 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation I¢c(opry = Cpp * Vcc * fint+!cc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


S- 10469 


CLOCK A 


TEST CIRCUIT Icc (Opr.) 


S~104668 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


= HIGH SPEED 
tpp= 28 ns (TYP) at Vcc =5V 


= LOW POWER DISSIPATION 
STANDBY STATE Icc =4 pA (MAX.) at Ta = 25°C 
ACTIVE STATE Ic = 200 pA (TYP) at Voc =5V 


mw HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m= SYMMETRICAL OUTPUT IMPEDANCE 
loH| = loc = 4 MA (MIN.) 


=» BALANCED PROPAGATION DELAYS 
tPLH = 'PHL 

m WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


m PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS423 


w WIDE OUTPUT PULSE WIDTH RANGE 
twouT = 120ns to 60s over at Vcc =4.5V 


DESCRIPTION 


The M54/74HC423 is a high speed CMOS MONO- 
STABLE multivibrator fabricated with silicon gate 
C2MOS technology. It achieves the high speed ope- 
ration similar to equivalent LSTTL while maintai- 
ning the CMOS low power dissipation. There are 
two trigger inputs, A INPUT (negative edge) and 
8 INPUT (positive edge). These inputs are valid for 
rising/falling signals, (t-t,-l sec). 

The device may also be triggered by using the CLR 
input (positive-edge) because of the Schmitt-trigger 
input; after triggering the output maintains the MO- 
NOSTABLE state for the time period determined 
by the external resistor Rx and capacitor Cx. Ta- 
king CLR low breaks this MONOSTABLE STATE. 
If the next trigger pulse occurs during the MONO- 
STABLE period it makes the MONOSTABLE pe- 
riod longer. Limit for values of Cx and Rx: 


Cx : NO LIMIT 
Rx : Voc= 2.0V 5KQ to 1MQ 
Vec= 3.0V 1KQ to 1MQ 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage 
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BIN 
Plastic Package 


al ma 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC423 F1 M74HC423 C1 
M74HC423 B1N M74HC423 M1 
M74HC423 F1 


F1 
Ceramic Frit Seal Package 


oS 


PIN CONNECTIONS (top view) 


i 
x< 
uJ 
oO 
~ 
- 
x< 
WW 
i 4 
- 
a 


18L 1ACEXT 


NC = 
No Internal 
Connection 


2 REXT/CEXT | Jo 
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TRUTH TABLE 


INPUTS OUTPUTS 


NOTE 


Ce 


OUTPUT ENABLE 


|B 
<e 


ABSOLUTE MAXIMUM RATINGS 


[Symbol Parameter———SSSiT SCV Unt 
ik 
tox 
pe toe 
os oF fan 


[Tag [Storage Temperate ——SSC~*~wSC“‘“ CHSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbot [Parameter Vetus 
[Vo [output vonage 
C 


, 74HC Series -40 to 85 
Operating Temperature 4116 Series ~55 to 125 
External Capacitor NO LIMITATION 


External (Vec=2.0V) |, 2V 5K to 1M 
Resistor (Voc 23.0V) cc l3 Vv 1K to 1M 
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Input Rise and Fall Time (CLR only) 
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SYSTEM DIAGRAM 


TIMING CHART 


Vi 
Vit 
Vix 
VIL 
RXICX Vice H 
Vrer | 

eT eT eT 


1H 
| 


V 
V 


L 


twout+trr 
S -10176/1 
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BLOCK DIAGRAM 


S-10091/1 CLR 


Note: 
(1) Cx, Rx, Dx are external components. 
(2) Dx is a clamping diode 


S-1009 2/1 


The external capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply 
voltage is turned off Cx is discharged mainly through an internal parasitic diode (see figures). 
If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of damaging 
the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and 
Vcc decrease slowly, the surge current is automatically limited and damage the I.C. is avoided. 
The maximum forward current of the parasitic diode is approximately 20 mA. In cases where Cx 
is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows: 


ts= (Vcc — 0.7)-Cx/20mA 


In cases where t; is too short an external clamping diode is required to protect the |.C. from the 


surge current. 


FUNCTIONAL DESCRIPTION 


Stand-by state 

The external capacitor, Cx, is fully charged to Vcc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) 
are both turned off. The two comparators that con- 
trol the timing and the two reference voltage sour- 
ces stop operating. The total supply current is 
therefore only leakage current. 


Trigger operation 
Triggering occurs when: 


1 st) Ais ‘“‘low”’ and B has a falling edge; 

2 nd) B is “high” and A has a rising edge; 

3 rd) A is low and B is high and C1 has a rising 
edge. 


After the multivibrator has been retriggered com- 
parator C1 and C2 start operating and Qn is tur- 
ned on. Cx then discharges through Qn. The 
voltage at the node Rx/Cx external falls. 


When it reaches Vrer_ the output of comparator 
C1 becomes low. This in turn resets the flip-flop 
and Gn is turned off. 

At this point C1 stops functioning but C2 continues 
to operate. 

The voltage at R/C external begins to rise with a 
time constant set by the external components Rx, 
Cx. 

Triggering the multivibrator causes Q to go high 
after internal delay due to the flip-flop and the ga- 
te. Q remains high until the voltage at R/C exter- 
nal rises again to VReFH. At this point C2 output 
goes low and O goes low. C2 stops operating. That 
means that after triggering when the voltage Rx/Cx 
external returns to VaerH the equitivibrator has re- 
turned to its MONOSTABLE STATE. In the case 
where Rx « Cx are large enough and the dischar- 
ge time of the capacitor and the delay time in the 
I.C. can be ignored, the width of the output pulse 
tw (out) is as follows: 


tw(OuT) = 0.46 Cx + Rx 
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FUNCTIONAL DESCRIPTION (Continued) 


Re-trigger operation 

When a second trigger pulse follows the first its ef- 
fect will depend on the state of the multivibrator. 
If the capacitor Cx is being charged the voltage le- 
vel of Rx/Cx external falls to Vagry again and Q 
remains high i.e. the retrigger pulse arrives in a ti- 
me shorter than the period Rx - Cx seconds, the 
capacitor charging time constant. If the second trig- 
ger pulse is very close to the initial trigger pulse 
it is ineffective; i.e., the second trigger must arrive 
in the capacitor discharge cycle to be ineffective. 


DC SPECIFICATIONS 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
(Q, Q Output) 


Low Level Output 
Voltage 
(Q, Q Output) 


R/C Terminal 
Off-State Current 


Quiescent Supply 
Current 


Active State (1) 
Supply Current 


=Vcc or GND 
pins 7, 15 
Vin = Vocie2 


(1) Per circuit 


M54/74HC423 


Hence the minimum time for a second trigger to 
be effective depends on Vcc and Cy. 


Reset operation 

CL is normally high. If CL is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 


Also transistor Op is turned on and Cx is charged 
quicky to Vcc. This means if CL input goes low, 
the IC becomes waiting state both in operating and 
non operating state. 


Ta=25°C 
54HC and 74HC 
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AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, Cy = 15pF, Input t, = t¢=6ns) 


Parameter 
Pp Min, | Tye | Mx, 
E Dose a ee 
tTHL 
a ee 
tPHL (A,B - Q,Q) 
me lemme || 
tPHL (CLEAR - Q,Q) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


{TLH 
tTHL 
tPLH 
tpH. | time _ 
(A, B - Q, Q) 
tp_H | Propagation Delay 
tPHL Time = 
(CLEAR - Q, Q) 
tw(H) | Minimum Pulse 
tw(L) Width . 
(A, B) : 
tw) Minimum Clear . 
Pulse Width : 
Minimum Clear ; 
Removal Time : 
AtwouT | Output Pulse 
Width Error ve % 
Between Circuits 
in same Package 
Minimum Cx = 100pF 74 
Retrigger Time Rx = 1kQ 63 
Cx =0.01nF 1.1 . 
Rx = 1k0 1.0 . 
twouT | Minimum output Cx=0 
(MIN) | Pulse Width Rx = 1kQ 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
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AC ELECTRICAL CHARACTERISTICS (Continued) 
— 40 to 85°C | — 55 to125°C 
74HC 54HC 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Parameter Vcc 
[Min. | Typ. | Max. | min. 


twouTt | Output Pulse Cx = 100pF i 
Rx = 10k 
eat Cx =0.1pF 
| Cin | Input Capacitance} r= | af | 10 | er 


Cpp*) | Power Dissipation 1 = p 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load (refer to Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
Icc(opr)= Spo * Vcc ° fin+!cc’ * Duty/100/ + Icc/2 (per monostable) 


us 


ue] 
n 


n 


(Icc’: Active Supply Current) 
(Duty: %) 


twourt - Cx Characteristics (Typ.) trr - Voc Characteristics (Typ). 


= 
wa 
x 


gee a carat 
Sail Se iia e 


tr ——— ooo 
ORCC EES Ee ESS 4.60) ae eee moos 
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Output Pulse Width Constant, TEST CIRCUIT Icc (Opr.) 
K-Supply Voltage 
G-6369 
K 
a A 


2 3 4 S Ve (Y) TRANSITION TIME OF INPUT WAVEFORM IS THE 
SAME AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


50%. 
GND 
tw 


'PLH 


>| 


2 | 


>| 


ons on 


- 1 
° V 
10%. 10%. 


10 hh GND 
twourtter 
tTLH ar 
PHL Vv 
90%. \ ae . OH 


Q 50°%o 50% 50% 


o | 
wo 
g 
° 
ee 
wo 
ro) 
< 
je) 
x 


S-10177/1 
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ky/ ar tt att M74HC540/541 


w MICROELECTRONICS 


HC540 OCTAL BUS BUFFER INVERTING (3-STATE) 
HC541 OCTAL BUS BUFFER (3-STATE) 


= HIGH SPEED 
tpp = 11 ns (TYP.) at Voc= 5V 


m LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Voc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 6 mA (MIN.) 

w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


ms PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS$540/541 


DESCRIPTION 


The M54/74HC540/541 are high speed CMOS OC- 
TAL BUS BUFFERS (3-STATE) fabricated in sili- 
con gate C2MOS technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. The 
M54/74HC540 is an inverting buffer and the 
M54/74HC541 is a non-inverting buffer. The 
3-STATE control gate operates as a two-input AND 
such that if either G1 or G2 are high, all eight out- 
puts are in the high-impedance state. 

In order to enhance PC board layout, the "HC540 
and ’HC541 offers a pinout having inputs and out- 
puts on opposite sides of the package. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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Plastic Package 


a 


Ceramic Frit Seal Package 


< nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


PIN CONNECTIONS (top view) 


No Internal 
Connection 
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CHIP CARRIER 


(=) 
oO jr w 
6 I> I> IP 


TRUTH TABLE 


X: DON’T CARE = 2Z: HIGH IMPEDANCE 
POY Micinacs HC541 Vee: HC540 


CIRCUIT DIAGRAM (Per Circuit) 


Vec 
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ABSOLUTE MAXIMUM RATINGS 


ae 
Supply Votage 


Voc 
Vi 
Vo 
DC Output Source Sink Current Per Output Pin 
DC Voc oF Ground Current 
Power Dissipation 500 (*) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


[ie [BC input Diode Curren 


RECOMMENDED OPERATING CONDITIONS 


i 
Cc 


; 74HC Series —40 to 85 
Operating Temperature 54HC Series — 55 to 125 
2V 0 to 1000 
: Oto 500 
Oto 400 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


Input Rise and Fall Time 


DC SPECIFICATIONS 


High Level Input 
Voltage 


Low Level Input 
Voltage 


or : 6.0 
ViL -4.0 mA | 4.18 | 4.31 
—5.2mA | 5.68 | 5.8 

0.0 


Voltage 4.5) Vin 
6.0 or 


Ee 


High Level Output| 20 LY | to _1 4 
Voltage : Vin 4.4 
i 5.9 


Low Level Output 
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DC SPECIFICATIONS (Continued) 


Ta=25°C 
Parameter 54HC and 74HC 


3-Stato Output Vi =Vin or Vit 
Off-State Current Vo=Vcc or GND 
Quiescent Supply Vi=V, 

Current 


Input Leakage 
Current 


AC ELECTRICAL CHARACTERISTICS (C_ =50pF, Input t, = ts=6ns) 


— 40 to 85°C 
74HC 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


= = €— 
oO © 


tTLH 
tTHL 


OAD 
ouo 

N 
ow 
—_— = 
oo 


tpLH | Propagation Delay} 2.0 130 160 
tpH_ | Time 4.5 HC540 26 32 
6.0 22 27 


tPLH Propagation 
tpy_ | Delay Time 
tpLz | 3-State Output 
tpyz | Enable 
tPLz 
tPHz 

Input Capacitance 


Cout | Output 
Capacitance 


3-State Output 
Disable Time 


> MO 
ao 
i 
= 
il 
a, 
A 
~~ 
— — J] 
On © PO 
ok, 
MN > 
o©§o oi 
ok 
QQ ® 
— OH © 
N 
GW PM 
oh OO 


Cpp (1) | Power Dissipation 
Capacitance 


TO 5oee me) 


Note (1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. 


Icc(opr) =Cpp'Vcc tin + !cc/8 (per Gate). 
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SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


$-10477 


INPUTS 
INPUTS INPUTS 


OUTPUTS OUTPUTS OUTPUTS 


INPUTS INPUTS INPUTS 


OUTPUTS 
OUTPUTS OUTPCTS 
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TEST CIRCUIT Icc (Opr.) 


THE OTHER INPUTS ARE CONNECTED Vcc LINE OR 
GND LINE. 


TEST CIRCUIT OF THE HC541 IS THE SAME AS THIS 
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M54/74HCT540 
M54/74HCT541 


HCT540 OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
HCT541 OCTAL BUS BUFFER WITH NON INVERTED 3-STATE OUTPUTS 


= LOW POWER DISSIPATION 
Ioc = 4 pA (MAX.) at Ta = 25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Viq = 2 V (MIN) Vi = 0.8 V (MAX.) 


w OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 6 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LST540/541 


DESCRIPTION 


The M54/74HCT540 and M54/74HCT541 are high 
speed CMOS OCTAL BUS BUFFER fabricated in 
silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

These devices may be used as level converters for 
interfacing TTL or NMOS to High Speed CMOS. 
The inputs are compatible whith TTL, NMOS and 
CMOS output voltage levels. 

The M54/74HCT540 is a non-inverting type. The 
M54/74HCT541 is an inverting type. If either G1 
or G2 are high, the terminal outputs are in the high- 
impedance state. 


PIN CONNECTION 
HCT540 


eC 


dl 
Pal 

, | 
i: 
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F1 
Ceramic Frit Seal Package 


< nd 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCTXXX F1 M74HCTXXX C1 
M74HCTXXX B1iN M74HCTXXX M1 
M74HCTXXX F1 


Plastic Package 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


NOTICE FOR APPLICATION 


IT IS PROHIBITED TO APPLY A SIGNAL TO BUS 
TERMINAL WHEN IT IS IN OUTPUT MODE. 

AND WHEN A BUS TERMINAL IS FLOATING (HIGH 
IMPEDANCE STATE), IT IS REQUESTED TO FIX 
THE INPUT LEVEL BY MEANS OF EXTERNAL PULL 
DOWN OR PULL UP RESISTOR. 


HCT541 
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M54/74HCT540/541 


CHIP CARRIER 


TRUTH TABLE 


a ee ee 
ee ee ee a a ee ee 
re ae Ee a ee ee ee ee ee 
a ee 
ae a ee ee ee ee ee 


X: DONT’T CARE 
Z: HIGH IMPEDANCE 
*. Yn... HCT541 

Yn ... HCT540 


CIRCUIT DIAGRAM (Per Circuit) 
HCT540 HCT541 


S-10103/1 
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M54/74HCT540/541 


ABSOLUTE MAXIMUM RATINGS 


[symbol [SS avameter SSSSCSC*dSCSCSCS 


Vo | Be Output Voltage ~08 to Veg +05 


Voc 
V\ 
Vo 
[DC Ouput Diode Current’ ———SSC*~“~*~“~*~*~dtCSC“‘ Cd 
[lp [BC Output Source Sink Current Per Ouput Pin | 85 idm 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol [Parameter Vane 
[Voc [SuppiyVotage —SSCS~=“‘*‘*dSC“‘CCCSOSHOOCOC*SCOCS 
[vi [input Vonage SSCSC*~*~“~*~iSSC“‘*‘“‘ gg SC 

(ee 


V 
V 
V 

74HC Series - 40to 85 ' 
Ta Operating Temperature 54HC Series _55 to 125 Cc 


Rett 3 | Input Rise and Fall Time 0 to 500 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Test Condition 54HC and 74HC 


DC SPECIFICATIONS 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


SGS-THOMSON —— SS 
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M54/74HCT540/541 


DC SPECIFICATIONS (Continued) 


Ta =25°C — 40 to 85°C | — 55 to 125°C 


54HC and 74HC 


3-State Output 
Off-State 
Current 


Vin = Vin or Vit 
Vout =Vcc or GND 


Quiescent Supply 
Current 


Per input: 
Vin =0.5V or 2.4V 
Other input: 
Vcc or GND 


Ta=25°C 
54HC and 74HC 


tpLH | Propagation Delay M54/74HCT540 
tpHL Time 


N 


Eropagatton. Delay M54/74HCT541 ~_s 
tpHL Time 
tpZH Time 
es Output Disable Rp = 1ke 
tpHz | Time 
| Cw [input Capacitance} | 
ae Output 
Capacitance 
Cpp (*) | Power Dissipation M54/74HCT540 ees es pF 


Note (“) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load (refer to Test circuit). 
Average operating current is: Icc(opr )= Cpp*Vccefin + lcc/8 (per Gate) 


4/5 G we, 94U9°1H N 
——— So — <= ae S65" THOMSON 
608 


M54/74HCT540/541 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


tpiz, tpHz,tpzi,tPzH, 


INPUT 
G 


OUTPUT 
(AT POSITIVE PULSE ) OUTPUT 
Y ’, 


OUTPUT 
(AT NEGATIVE PULSE) 3V OUTPUT 
Y 


$-10104 


TEST CIRCUIT Icc (Opr.) 
HCT540 


The other inputs are connected 
Vcc line or GND line. 


TEST CIRCUIT OF THE HCT541 IS THE SAME AS THIS. 


ai RA 5/5 
IST] ae ene = 


kyz_ 3GS THOMSON 


M54HCT563/573 
M74HCT563/573 


OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT 
HCT563 INVERTING - HCT573 NON-INVERTING 


= HIGH SPEED 
tpp = 20 ns (TYP.) at Voc = 5V 


uw LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


ms SYMMETRICAL OUTPUT IMPEDANCE 
lloH| =loL=6 mA (Min.) 

mw BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS563/573 


DESCRIPTION 


These devices are high speed C2MOS OCTAL 
LATCHES with 3-STATE OUTPUT fabricated with 
silicon gate C2MOS technology. These ICs achie- 
ve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dis- 
sipation. 

These 8-bit D-type latches are controlled by a latch 
enable input (LE) and an output enable input (OE). 
While the LE input is held high, the Q outputs will 
follow the data input precisely or inversely. The Q 
outputs will be latched precisely or inversely at the 
logic level of D input data the instant LE is taken 
low. 

When the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level) and 
when high the outputs will be in a high impedance 
state. 

The application designer has a choice of a combi- 
nation of inverting and non-inverting outputs, sym- 
metrical and neighbouring input/output pin layout. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 

These integrated circuits are totally compatible, in- 
put and output characteristic, with standard 54/74 
LSTTL logic families. MS4HCT/74HCT devices are 
designed to directly interface HSC2MOS system 
with TTL and NMOS components. These compo- 
nents are also plug in replacements for LSTTL de- 
vices but with lower power consumption. 


October 1988 


F1 
Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
MS54HCTXXX F1 M74HCTXXX C1 
M74HCTXXX B1N M74HCTXXX M1 
M74HCTXXX F1 


Plastic Package 


PIN CONNECTIONS (top view) 
HCT563 


HCT573 
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M54/74HCT563/573 


CHIP CARRIER 
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LOGIC DIAGRAM 


H 


SGS-THOMSON 
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M54/74HCT563/573 


TRUTH TABLE 


INPUTS OUTPUTS 
Q (HCT563) 


Qn: Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 
X: DON’T CARE HZ= HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


| Symbol | —s—C—~i*éiParcmeter = | Sate =| Sunt 
[x [ Be put Diode Curent ———SSSCSC~—~SsS Ym 
[tog | B¢ Output Diode Current ———S~“~*~iSSC“‘ *dYSm 
[lo | BC Output Source Sink Current Per Ouput Pn [85 —~—S*dYSCma 
eer ten [BC Veo oF Ground Curent *dYma 
[Pp | Power Dissipation ———SSSC~S~S~sSSSC OT) SY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


a 


Operating Temperature T4HC Series -40 to 8 °C 
ea, eee 5A4HC Series —§5 to 125 


Input Rise and Fall Time Voc 4.5V Oto 500 | ons | 


: 3/6 
—________—— fy $GS:THOMSON SS 


M54/74HCT563/573 


DC SPECIFICATIONS 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


Quiescent Supply Vi=Voc or GND 
Current Ip =0 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


a {77 SGS-THOMSON 


MICROELECTRONICS 
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M54/74HCT563/573 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t;= 6ns) 


Ta = 25°C — 40 to 85°C | — 55 to 125°C 
eee 54HC and 74HC 74HC 54HC 


fin. | Typ. | Max. | Min. | Max. 

ttLH | Output Transition 7 15 
trHL | Time 
tpLH | Propagation Delay| 4.5 
tpH_ | Time (LE-Q,Q) 
tpLH | Propagation Delay 

Time (D-Q,Q) 
twiH) | Minimum Pulse 

Width (LE) 


Test Condition 


Minimum Set-up 
Time 

Minimum Hold 4.5 
Time 


Cpp (*) | Power Dissipation 


Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. 
Icc(opr) = Cpp'Vcc tin + Icc/6 (per Gate). 


TEST CIRCUIT Icc (Opr.) 


ALL OUTPUTS 
OPEN 


S - 10465 


SGs- —  ——_iessi—‘“‘iéC*B 
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615 


M54/74HCT563/573 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


t t 
ttuH> trHL: tpLH, tpHL = oTLH, 


teu, tpHL (LE - Q, Q) 
ts, th, tw 


tpLz, tpHz, tpzL, tpZH 


S 10464 


NOTE: EACH FLIP-FLOP WILL BE SET HIGH WHEN SWITCH IS CONNECTED TO GND LINE AND IT WILL 
BE SET LOW WHEN SWITCH IS CONNECTED TO Vcc LINE. 
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Sr SGS-THOMSON M54HCT564/574 


« MICROELECTRONICS 


M74HCT564/574 


OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 
HCT564 INVERTING - HCT574 NON-INVERTING 


= HIGH SPEED 
fMax=45 MHz (TYP) at Voc =5V 


= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Voc (MIN.) 


w» OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
loH| = lol =6 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

gw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS564/574 


DESCRIPTION 


The M54/74HCT564 and M54/74HCT574 are high 
speed CMOS OCTAL FLIP-FLOPS with 3-STATE 
OUTPUTS fabricated with silicon gate C2MOS 
technology. These ICs achieve the high speed ope- 
ration similar to equivalent LSTTL while maintai- 
ning the CMOS low power dissipation. 

These 8-bit D-type flip-flops are controlled by a 
clock input (CK) and an output enable input (OE). 
On the positive transition of clock, the Q outputs 
will be set inversely to the logic state that were 
set-up at the D inputs. While the OE input is at low 
level, the eight outputs will be in a normal logic sta- 
te (high or low logic level), and while high the out- 
puts will be in a high impedance state. The output 
control does not affect the internal operation of flip- 
flops. That is, the old data can be retained or the 
new data can be entered even while the outputs 
are off. The application engineer has a choice of 
combination of inverting and non-inverting outputs, 
symmetrical and neighbouring input/output pin 
layout. The 3-state output configuration and the wi- 
de choice of outline makes bus-organized systems 
simple. All inputs are equipped with protection cir- 
cuit against static discharge and transient excess 
voltage. These integrated circuits are totally com- 
patible, input and output characteristics, with stan- 
dard 54/74 LSTTL logic families. 
M54HCT/74HCT devices are designed to directly 
interface HSC2MOS system with TTL and NMOS 
components. These components are also plug in 
replacements for LSTTL devices but with low po- 
wer consumption. 
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' BIN 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCTXXX F1 
M74HCTXXX B1N 
M74HCTXXX F1 


M74HCTXXX C1 
M74HCTXXX M1 


PIN CONNECTION (top view) 


HCT564 


$-720S/} 


HCT574 
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M54/74HCT564/574 


CHIP CARRIER 
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LOGIC DIAGRAM 


MICROELECTRONICS 


ISA SGS-THOMSON 


2/6 


618 


M54/74HCT564/574 


TRUTH TABLE 


Pome | lc | mers | eter soy 
po |e 
se 
se se es 


X: DON’T CARE = Z: HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


[Symbol | SS arameter SSS 
Supply Vokage 


Vo | DC Output voltage =08 to Voc +05 


Vcc 
Vi 
Vo 
[lo [DC Output Source Sink Current Per OuiputPin | 95 mA 
[Tec erteno [DCVoc or Ground Curent TOYS mA 
[Tatg [Storage Temperature —SSS~—~sCSC‘“C HHCY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


[| symboi | séParameter = | Cte SCs; sCnit_— 


Operating Temperature 74HC Series -—40 to 85 
, is i 54HC Series —55 to 125 


Input Rise and Fall Time 0 to 500 pons 


(7 SGS-THOMSON OG 
IF, MICROELECTRONICS oF 
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M54/74HCT564/574 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


3 State Output 
Current 


Quiescent Supply 
Current 


Vou | High Level Output 
Voltage 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ae CCtCtC‘“‘(C™;(UW™SUC*é*‘“‘S@_ CUA s¢s-THOMSON 


IF.. MICROELECTRONICS 
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M54/74HCT564/574 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = ts = 6ns) 
Ta = 25°C — 40 to 85°C 
54HC and 74HC 74HC 


Parameter 
[Min. | Typ. | Max. | Min, | Max. 


tri | Output Transition 7 

trH_ | Time 

tp_y | Propagation Delay 51 

tpH_ | Time (CK-Q) 

fuax | Maximum Clock 
Frequency 

tw) | Minimum Pulse 

twit) | Width (CK) 


— 55 to125°C 
54HC 


Test Condition 


3-State Output 


tpLz 
tpyz | Disable Time 
Cc 


Input Capacitance 


Cpp (*) | Power Dissipation HCT564 
Capacitance HCT574 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. 
Icc(Opr) =Cpp + Vcc ° fin+!cc. 


TEST CIRCUIT Ic (Opr.) 


ALL OUTPUTS 
OPEN 


G7 SGS-THOMSON CI 
S/ A ra btaccs tt Pee 


M54/74HCT564/574 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpLH,tPHL,ts th,tw 


6ns 


CLOCK DUTY: 50% 


1 
IMAX= TOK 


S -10486/1 


tpLz, tpHz,teze, tPzH, 


OUTPUT 


OUTPUT 


S 10464 


EACH FLIP-FLOP SHALL BE SET HIGH WHEN SWITCH IS 
CONNECTED TO GND LINE AND IT SHALL BE SET LOW 
WHEN SWITCH IS CONNECTED TO Vcc LINE. 
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Af, tithortenmomes 


M54HC590 
M74HC590 


8-BIT BINARY COUNTER REGISTER (3-STATE) 


= LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta = 25°C 
= HIGH NOISE IMMUNITY 
Vin = Vii = 28% Voc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS (For RCO) 
15 LSTTL LOADS (For QA~ Qh) 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lo. =6 mA (MIN.) For QA ~ QH Output 
loH! =loL=4 mA (MIN) For RCO Output 


m= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

gs WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS590 


DESCRIPTION 


The M54/74HC590 is a high speed CMOS 8-BIT 
BINARY COUNTER REGISTER (3-STATE) fabri- 
cated in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. 

These devices each contain an 8-bit binary coun- 
ter that feeds an 8-bit storage register. The stora- 
ge register has parallel outputs. Separate clocks 
are provided for both the binary counter and sto- 
rage register. The binary counter features a direct 
clear input CCLR and a count enable input 
CCKEN. For cascading, a ripple carry output RCO 
is provided. Expansion is easily accomplished by 
tying RCO of the first stage to CCKEN of the se- 
cond stage, etc. Both the counter and register 
clocks are positive-edge triggered. If the user wi- 
shes to connect both clocks together, the counter 
state will always be one count ahead of the register. 
internal circuitry prevents clocking from the clock 
enable. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 
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BIN 
Plastic Package Ceramic Frit Seal Package 


a it 
M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC590 F1 M74HCS590 C1 


M74HC590 B1N M74HC590 M1 
M74HC590 F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 


1/8 
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M54/74HC590 


TRUTH TABLE 


FUNCTION 


Q OUTPUTS DISABLE 
Q OUTPUTS ENABLE 
COUNTER DATA IS STORED INTO REGISTER. 


X: DON’T CARE 


RCO =QA’:QB’:QC’:QD’:QE’:-QF’:QG’:QH’ 
(QA’ ~ QH’: INTERNAL OUTPUTS OF THE COUNTER) 


BLOCK DIAGRAM 


8-BIT 
BINARY COUNTER 


8-BIT 
REGISTER 


3-STATE 
BUFFER 


GA QB QC QD QE QF QG QH 


Yee 
OUTPUTS 
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M54/74HC590 


LOGIC DIAGRAM 
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M54/74HC590 


TIMING CHART 
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M54/74HC590 


ABSOLUTE MAXIMUM RATINGS 


ee ee es ee 
[ye BC Input Diode Current ——SSSCS~S~sSSe mm 
Toe [BC Output Diode Current ———SSSSSC~dC ecm 


DC Output Current + 35 for QA~QH mA 
+ 20 for RCO 


DG Voc or Ground Gurrent 
| Pp Power Dissipation i“ 


TL 


Lead Temperature 10sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | —sCéParameter = | ate 
Output Votage v 
°C 


74HC Series —-40to 85 
Operating Temperature 54HC Series — 55 to 125 


2V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
Parameter 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


4, SGS-THOMSON ———— Si 
If, iMCROELECTROMCS 


M54/74HC590 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Vcc | Test Condition 54HC and 74HC 


Vv 
Low Level Output | 2.0 


Voltage : Vin or 


3-State Output 
Off-State Current 


Output Transition 
Time 
(Q Outputs) 


Output Transition 
Time 
(RCO) 


Propagation Delay 
Time 
(CCK - RCO) 


Propagation Delay 
Time 
(CCLR-RCO) 
Propagation Delay 
Time 
(RCK-Q) 
Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CCK, RCK) 


Minimum Pulse 
Width 
(CCLR) 
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= LY/, itemontssmones 


M54/74HC590 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C ~ 40 to 85°C 


Parameter Test Condition 54HC and 74HC 74HC 


Minimum i 
Removal Time ‘ 
(CLEAR) : 


Minimum 
Set-up Time 
(CCKEN-CCk) 
Minimum 
Set-up Time 
(CCK, RCK) 


Minimum 

Hold Time 
tpz, 3-State Output 
tpzH | Enable Time 
tp,z | 3-State Output 
tpHz Disable Time 
Cin Input 

Capacitance 


Cpp(1) | Power Dissipation 


Capacitance 


Note (1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation: Icciopy) = Cpp * Vcc * fin+!coc 


TEST WAVEFORM Icc (Opr.) 


Q OUTPUTS 


5-10053 
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M54/74HC590 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


$- 10054 


S$ -10052 
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— LY/, Siemorteorcnes 


AY 4, Rrenonusormonnes 


M54HC595 
M74HC595 


8-BIT SHIFT REGISTER WITH OUTPUT LATCHES (3-STATE) 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) AT Ta = 25°C 


mw HIGH NOISE IMMUNITY 
VnNIH = VnIL = 28% Vcc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS FOR QA to QH 
10 LSTTL LOADS FOR QH’ 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lo. = 6mA MIN. FOR QA to QH 
4mA Min. FOR QH’ 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

=» WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS595 


DESCRIPTION 


The M54/74HC595 is a high speed CMOS 8-BIT 
SHIFT REGISTERS/OUTPUT LATCHES (3-STATE) 
fabricated in silicon gate C°@MOS technology. It 
has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device contains an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage re- 
gister. The storage register has 8 3-STATE outputs. 
Separate clocks are provided for both the shift re- 
gister and the storage register. 

The shift register has a direct-overriding clear, se- 
rial input, and serial output (standard) pins for ca- 
scading. Both the shift register and storage register 
use positive-edge triggered clocks. If both clocks 
are connected together, the shift register state will 
always be one clock pulse ahead of the storage re- 
gister. All inputs are equipped with protection cir- 
cuits against static discharge or transient excess 
voltage. 
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PRELIMINARY DATA 


Plastic Package Ceramic Package Chip Carrier 


ORDERING NUMBERS: 


M54HC595 F1 M74HC595 F1 
M74HC595 B1N M74HC595 C1 


PIN CONNECTIONS (top view) 


$-7087/1 


NC = 
No Internal 
Connection 


1/8 
631 


M54/74HC595 


TRUTH TABLE 


FUNCTION 


PH | QA THRU QH OUTPUTS DISABLE 
fi aes! QA THRU QH OUTPUTS ENABLE 
el SHIFT REGISTER IS CLEARED 


FIRST STAGE OF S.R. BECOMES ‘‘L’”. OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 


FIRST STAGE OF S.R. BECMOSE “HH”. OTHER STAGE 


STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 


X: DON’T CARE 


BLOCK DIAGRAM 


SERIAL IN 8- STAGE SERIAL OUT 
SCK SHIFT REGISTER QH' 


SCLR 


8-BIT 
STORAGE REGISTER 


3- STATE 
BUFFER 


15; 1 
QA QB QC QD QE QF QG GH 


SS as Sane” 
PARALLEL OUTPUTS 
S-10070 


2g = FCCCCCCC“‘CUSOUC*C”CS*CA@y s@s-THom 
as | A Coen 


M54/74HC595 


LOGIC DIAGRAM 


TIMING CHART 


AMR 
NM A 


j 
t 


(note) [>< ><] HIGH IMPEDANCE 
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M54/74HC595 


ABSOLUTE MAXIMUM RATINGS 


Power Dissipation 
°C 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Csymbot [Parameter [Vatu 


V 

V 
v 

°C 


: 74HC Series — 40to 85 

Operating Temperature 54HC Series — 55 to 125 
2V 0 to 1000 
Vec 3 4.5V Oto 500 
6 V Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


4/8 I— SGS-THOMSON 
TF .. MICROELECTRONICS 


™ 
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M54/74HC595 


DC SPECIFICATIONS 


Ta=25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage QA-QH 


Low Level Output 
Voltage QA-QH 


High Level Output 
Voltage QH’ 


Low Level Output 
Voltage QH’ 


input Leakage 
Current 


3-State Output = Vin Or Vip 
Off state Current a Vcc or GND 


Quiescent Supply 
Current 


Vin=Vcc or GND 


. N 5/8 
ISTA cae ate 
635 


M54/74HC595 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;=6ns) 


Ta =25°C 
Test Condition 54HC and 74HC 


Output Transition 
Time (QA-QH) 
PARALLEL 


Output Transition 
Time (QH’) 
SERIAL 


Propagation Delay 
Time 

(SCK-QH’) 
Propagation Delay 


Time 
(RCK-Qh) 


Propagation Delay 
Time 
(SCLR-QH’) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(SCK, RCK) 


Minimum Pulse 
Width 
(SCLR) 


Minimum Set-up 
Time 
(SI-SCK) 


Minimum Set-up 
Time 
(SCK-RCK) 
Minimum Set-up 
Time 
(SCLR-RCK) 


Minimum Hold 
Time 


Minimum Clear 
Removal Time 


OB ky SGS-THOM 
\/ A SGS- THOMSON 
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M54/74HC595 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C — 40 to 85°C | — 55 t0o125°C 
Parameter Test Condition 54HC and 74HC 


3-State Output 
Enable Time 


3-State Output 
Disable Time 


Input Capacitance 
Court | Output 
Capacitance 
Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load. (Refer to Test Circuit) 
Average opeating current is: Ic¢c(opr.) = Spp*Vccsfin + loc 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVEFORM 1 WAVEFORM 2 


tPLH/t PHL 


QAtoQH 


tTLH/ tTHL 


SGS-THOMSON ___ SCS 
ky. MICROELECTRONICS 637 


M54/74HC595 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVEFORM 3 WAVEFORM 4 


50%. 50%. SCK 


aie Ore S-10076 


WAVEFORM 5 WAVEFORM 6 


QA toQH 


QAto QH 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


LE ee a ee k77_ SGS:THOMSON 


MICROELECTRONICS 
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M54HC597 


kKy/ SGS THOMSON M74HC597 


« MICROELECTRONICS 


8-BIT LATCH/SHIFT REGISTER 


= LOW POWER DISSIPATION 
Icc = 4 vA (MAX.) at Ta = 25°C 

= HIGH NOISE IMMUNITY 
Vain = Vnit = 28% Vcc (Min.) 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

mw SYMMETRICAL OUTPUT IMPEDANCE 
IloH| = loc = 4 MA (MIN.) 

m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

m WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS597 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 

ORDERING NUMBERS: 
M54HC597 F1 M74HC597 C1 


M74HC597 B1N M74HC597 M1 
M74HC597 F1 


DESCRIPTION 


The M54/74HCS597 is a high speed CMOS 8-BIT 
LATCH/SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. it has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

This devices comes in a 16-pin package and con- 
sist of an 8-bit storage latch feeding a parallel-in, 
serial-out 8-bit shift register. Both the storage re- 
gister and shift register have positive-edge trigge- 
red clocks. The shift register also has direct load 
(from storage) and clear inputs. 

All inputs are equipped with protection circuits 
against static discharge and transient voltage 
excess. 


PIN CONNECTIONS (top view) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 
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M54/74HC597 


TRUTH TABLE 


FUNCTION 


S.R. IS CLEARED TO “L” 
L INPUT REGISTER DATA IS STORE INTO S.R. 


X FIRST STAGE OF S.R. BECOMES “'L”’. OTHER STAGES 


STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY. 


Co eS 5 
H sk H X | FIRST STAGE OF S.R. BECOMES “H”. OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY. 
Le ee 


X STATE OF S.R. IS NOT CHANGED 


X 7Yy INPUT DATA ON A~H LINE IS STORED INTO INPUT 
REGISTER 


X= DON’T CARE 


BLOCK DIAGRAM 


PARALLEL INPUTS 
A , 
AB CO EF GH 


8 -STAGE 
SHIFT REGISTER 


QH’ 
SERIAL 
OUTPUT 


2/8 
—__—____—_—_———————. {97 SGS-THOMSON 
640 7. icRoELecTRomes 


M54/74HC597 


LOGIC DIAGRAM 


@ 

fe) oS oO o o 

Qa a) Q a a x (a) x< 
s © 5 5 o S 

cis an an an an TT. TT] TT 


HGH 


S -10564 
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MICROELECTRONICS 
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M54/74HC597 


TIMING CHART 


ae Sena BORNE 
=o et 


H 


SERIAL SHIFT 


LOAD PARALLEL LOAD LOAD PARALLEL LOAD PARALLEL LOAD PARALLEL LOAD 
INPUT REGISTER SHIFT REGISTER INPUT REGISTER SHIFT REGISTER SHIFT REGISTER ener BEC RTER ANO 


ABSOLUTE MAXIMUM RATINGS 


ce a as 
a a 
ie 7 
a 
Tee or tan 


[Tag [Storage Temperature ——=S=~=~“*‘“‘*~wrC‘“ HSCS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
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M54/74HC597 


RECOMMENDED OPERATING CONDITIONS 


[Voc |SuppiyVotage —SSC~=“*‘“~*idCS*C“‘C#WO™SCOS™C~™*# 


T Operating Temperature TANG Series een 
A 54HC Series —55 to 125 


0 to 1000 
Input Rise and Fall Time ; Oto 500 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


ro {Ww | ton | | 20 19 ae 19 
4.5 


Voltage Vind —20 pA 4.4 4.5 4.4 4.4 V 
6.0 or 5.9 6.0 5.9 5.9 
Vit | -—4.0mA | 4.18 4.10 
-—5.2mA | 5.68 5.60 
Low Level Output pam f=] s 0.1 =] 0.1 i 0.1 
Voltage Vin 20 pA 0.1 0.1 0.1 V 
or 0.1 0.1 0.1 


2.0 
4.5 
6.0 
ViL 4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
pA 


Gy SGS-THOMSON a earn ee ree 
7. chon tome 643 


M54/74HC597 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, CL =15pF, Input t,; = ts = 6ns) 
54HC and 74HC 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, =t; = 6ns) 


Ta=25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 

(SCK-QH’) 
Propagation Delay 


Time 
(RCK-QH’) 


Propagation Delay 
Time 
(SLOAD-QH’) 


Propagation Delay 
Time 
(SCLR-QH’) 


Maximum Clock 
Frequency 


6/8 SGS-THOMSON 


4. iCROELECTRONICS 
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M54/74HC597 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
54HC and 74HC 


— §5 t0 125°C 
54HC 


— 40 to 85°C 
74HC 


CT ITO 


Minimum Pulse 
Width 
(SCK, RCK) 


Minimum Pulse 
Width 
SCLR,SLOAD 


Minimum Set-up 
Time 
(SI-SCK) 


Minimum Set-up 
Time 
(A...H-RCK) 
Minimum Set-up 
Time 
(RCK-SLOAD) 


Minimum Hold 
Time 


Parameter r 
2.0 
4.5 
6.0 
2.0 
4.5 
6.0 


Minimum Removal 
Time 
(SCLR,SLOAD) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average opeating current is: Icc(opr.) = Cpp*Vccefin + Icc 


—_— = 
ann 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


fy SGS-THOMSoN — CB 
If, MICROELECTRONICS 
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M54/74HC597 


TEST WAVEFORM (Continued) 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM 


6ns 


$~-10573 


8/8 : 
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{ SGS-THOMSON M54HC620/623 
AY/. wicnoeecrnomics ———_— M74HC620/623 


OCTAL BUS TRANSCEIVER 
HC620 3-STATE INVERTING HC623 3-STATE, NON INVERTING 


a HIGH SPEED 
tpp = 10 ns [620], tpp =8 ns [623] 
(TYP) at Voc =5V 

= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY Plastic Package § Ceramic Frit Seal Package 
Vain = VniIL = 28% Voc (MIN.) 
= OUTPUT DRIVE CAPABILITY ne ong 
15 LSTTL LOADS 
M1 C1 
a oe er rt IMPEDANCE Micro Package Plastic Chip Carrier 
lon! = loL=6 mA (MIN.) ORDERING NUMBERS: 
m BALANCED PROPAGATION DELAYS M54HCXXX F1 M74HCXXX F1 
tpiy = teHL M74HCXXX B1N M74HCXXX M1 
= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V PIN CONNECTION (top view) 


a PIN AND FUNCTION COMPATIBLE 
WITH LS620/623 


DESCRIPTION 


The M54/74HC620/623 are high speed CMOS OC- 
TAL BUS TRANSCEIVERS fabricated in silicon ga- 
te C2MOS technology. They have the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 
buses. The control function implementation allows 
maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the enable in- 
puts (GBA and GAB). The enable inputs can be 
used to disable the device so that the buses are 
effectively isolated. 

The dual-enable configuration gives these devices 
the capability to store data by simultaneous ena- 
bling of GBA and GAB). 


Each output reinforces its input in this transceiver A3 
configuration. Thus, when both control inputs are A4 
enabled and all other data sources to the two sets AS 
of bus lines are at high impedance, both sets of A6 
bus lines (16 in all) will remain at their last states. A? 
The 8-bit codes appearing on the two sets of bu- NC = 

ses will be identical for the ’HC623 or complemen- No Internal 


Connection 


tary for the *"HC620. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 
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M54/74HC620/623 


TRUTH TABLE : 


INPUTS FUNCTION OUTPUTS 


LOGIC DIAGRAM 


NOTE: IN CASE OF HC623, INPUT INVERTERS MARKED* AT A BUS AND B BUS ARE ELIMINATED RESPECTIVELY 


2/6 = SON 
————— IST SGS-THOMSON 
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M54/74HC620/623 


ABSOLUTE MAXIMUM RATINGS 


| Symbol 

Tig [BC input Diode Curent ———SOS—~—~S—~‘iSS Ym 
[ioe | BC Output Diode Curent ———SSSC~sSSCia dm 
[lo] 06 Output Source Sink Current Per Output Pin [+05 «Ym 


[Po [Power Disspaton YOY 
Storage Temperature SS ee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


cee aa Re 
[Suppyvorage —SSSC~<~‘“~*~iSSC“‘C 


: 74HC Series —40to 85 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


z MSON 3/6 
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M54/74HC620/623 


DC ELECTRICAL CHARACTERISTICS 


ViH 
V 


VIL 
OH 
OL 

Icc 


Ta =25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 
74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


a 19 19 
5.9 | 6.0 5 
31 


5.9 9 
—4.0 mA | 4.18 | 4 4.13 4.10 
—5.2 mA | 5.68 | 5.8 5.63 5.60 


Low Level Output 
Voltage 


Input Leakage Vi=Vcc or GND 

Current 

3-State Output Vi = Vin or Vin 

Off-State Current Vo= Vcc or GND 
Quiescent Supply Vi=Vcc or GND 
Current 


lo=0 


Ta = 25°C — §5 to125°C 


Parameter 54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 


(HC620) 


Propagation Delay 
Time 

(HC623) 

3 State 

Output Enable 
Time 

Output Disable 
Time 


A STA SGS-THOMSON 


MICROELECTRONICS 


M54/74HC620/623 


AC ELECTRICAL CHARACTERISTICS (Continued) 


ied an ac 


sen oe ne foo Set 
| Cin | Input [Input Capacitance| | 


= Bus Terminal 
CouT | Output F 
Capacitance P 
Cpp (*) | Power Dissipation HC620 
Capacitance HC623 pF 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current is: 
lcc(opr)= Cpp * Vcc * fin+!cec 


Ta = 25°C ~ 40 to 85°C 


Test Condition 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


AorB 


Bor A (IN PHASE OUTPUTS) 


(HC 620) 


AorB 
naceas (OUT-OF- PHASE- OUTPUTS) 


ae ee S~ 10530 


&z SGS-THOMSON a ee ee ee 
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M54/74HC620/623 


TEST CIRCUIT Icc¢ (Opr.) Cpp CALCULATION 


Cpp is to be calculated with the following 
formula by using the measured value of 
Icc (Opr.) in the test circuit opposite. 


Icc (Opr.) 


CeD= fin:Voc 


In determining the typical value of Cpp, 

a relatively high frequency of 1MHz was 
applied to fjjy, in order to eliminate any 
error caused by the quiescent supply current. 


INPUT WAVEFORM IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 


ee je ~7, S9GS-THOMSON 
652 If. MICROELECTRONICS 


SGS-THOMSON M54/74HC646 
Ky MICROELECTRONICS M54/74HC648 


HC646 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 
HC648 OCTAL BUS TRANSCEIVER/REGISTER (INVERTING-3 STATE) 


= LOW POWER DISSIPATION 
loc = 4 A (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
Vain = VnIL = 28% Voc (Min.) 


m OUTPUT DRIVE CAPABILITY - 
15 LSTTL LOADS B1N F1 


= SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package 
lloH| = lot = 6 mA (MIN.) ps ee 

= BALANCED PROPAGATION DELAYS Micro Package 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE Speier gre aera 
Vcc (OPR) = 2V to 6V M74HCXXXB1N M74HCXXXF1 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS646/648 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC646/648 are high speed CMOS OC- 
TAL BUS TRANSCEIVERS AND REGISTERS, (3 
STATE) fabricated in silicon gate C2MOS techno- 
logy. They have the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. 


These devices consist of bus transceiver circuits 
with 3-state output, D-type flip-flops, and control cir- 
Cuitry arranged for multiplexed transmission of data 
directly from the input bus or from the internal re- 
gisters. Data on the A or B bus will be clocked into 
the registers on the low-to-high transition of the ap- 
propriate clock pin (Clock AB - or Clock BA). Ena- 
ble (G) and direction (DIR) pins are provided to 
control the transceiver functions. In the transcei- 
ver mode, data present at the high-impedance port 
may be stored in either register or in both. 


The select controls (Select AB select BA) can mul- 
tiplex stored and real-time (transparent mode) da- SG DIR AB 
ta. The direction control determines which bus will CAB.CBA.SAB.SBA 
receive data when enable G is active (low). eae 

In the isolation mode (enable G high), “‘A’”’ data may Yee 
be stored in one register and/or ‘‘B’’ data may be 
stored in the other register. When an output func- 
tion is disabled, the input function is still enabled 
and may be used to store and transmit data. Only 
one of the two buses, A or B, may be driven at a 
time. All inputs are equipped with protection cir- 
Cuits against static discharge and transient excess 
voltage. 
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M54/74HC646/648 


TRUTH TABLE 
M54/74HC646 (The truth table for M54/74HC648 is the same as this, but with the outputs inverted) 


Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored 
on low to high transition of the clock inputs. 


al a ba INPUTS |OUTPUTS | The A bus are inputs and the B bus are outputs. 


juguuraes The data at the A bus are displayed at the B bus. 
* 


X The data at the A bus are displayed at the B bus. 
The data of A bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. 

X* The data stored to the internal flip-flops are 
displayed at the B bus. 

The data at the A bus are stored to the internal 

flip-flops on low to high transition of the clock 


pulse. The states of the internal flip-flops output 
directly to the B bus 


TT 
*% 
roe 


The data at the B bus are stored to the internal 
flip-flops on low to high transition of the clock 

pulse. The states of the internal flip-flops output 
directly to the A bus. 


Nx 


= ae OUTPUTS | OUTPUTS | The B bus are inputs and the | The B bus are inputs and the A bus are outputs. | bus are | The B bus are inputs and the A bus are outputs. | 
PET The data at the B bus are displayed at the A bus. 
The data at the B bus are displayed at the A bus. 
flops on low to high transition of the clock pulse. 
X H X The data stored to the internal flip-flops are 
diplayed at the B bus. 
DON’T CARE. 
HIGH IMPEDANCE. 
CLOCK INPUTS. 
*: THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO 


The data of 8 bus are stored to the internal flip- 
Qn: THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE 
TRANSITION OF THE CLOCK INPUTS. 


ar ee 
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LOGIC DIAGRAM (HC648) 


SAB ga 
v7 
S$-10546 


NOTE: IN CASE OF M54/74HC646 OUTPUT INVERTER MARKED* AT A BUS AND B BUS ARE ELIMINATED. 


TIMING CHART 


WLLL LLL LLL 


S| WWWZWVYV_@™WUU™M" "7D. WB TY a - 
GAB ire WLLLLLLLLLLLLLLLLLLL LLAMA 


Am 


> fLSFUSUUU US UJ Le 


| A: INPUT 8: OUTPUT | ' A: OUTPUT 8B: INPUT | 


V///A : DON'T CARE 5 - 10547 
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M54/74HC646/648 


ABSOLUTE MAXIMUM RATINGS 


a 
me 
ae ae 
ea bed 
166 or a 


[Taig | Storage Temperate —SS~*~*é‘“CSC*‘“ HY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | séParameter = | Cate S————CidLsSCsCUnitsS 
C 


T Operating Temperature /4HC Series Toe ou ee 
‘< P g P 54HC Series —55 to 125 


Input Rise and Fall Time 


DC SPECIFICATIONS 


A=25°C — 55 to125°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


re ee aa (yz SGS-THOMSON 
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M54/74HC646/648 


DC SPECIFICATIONS (Continued) 


Ta=25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 74HC 
min. | Typ. | max. | 


Low Level Output | 2.0 x 
Voltage ae as 20 pA 


Vit 6.0 mA 0.17 7 
7.8 mA 0.18 | 0.26 
Input Leakage ties Vcc or GND +0.1 +1 
Current * 
3-State Output = Vin Or Vit +0.5 +5. 
Off state Current ae Vcc or GND 
loc Quiescent Supply Vin=Vcc or GND 
Current 


*: Applicable only to DIR, G, CAB, SAB, SBA input. 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t;= 6ns) 


Ta=25°C 
Test Condition 54HC and 74HC 


Output Transition 75 
Time ; 15 
13 


Propagation Delay 
Time 
(BUS-BUS) 


Propagation Delay 
Time 


(CLOCK-BUS) 


Propagation Delay 
Time 
(SELECT-BUS) 


Minimum Clock 
Pulse Width 


Minimum Data 
Set-up Time 


Minimum Data 
Hold Time 


MSON 5/7 
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M54/74HC646/648 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C — 40 to 85°C | — 55 10125°C 
Parameter Test Condition 54HC and 74HC 
tpz,. 3-State Output 
tpzH | Enable Time 
(G, DIR) 


tp_z | 3-State Output 
tpHz | Disable Time 
(G, DIR) 
Input Capacitance 


Cout | Output 
Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 


rent consumption without load. (Refer to Test Circuit) 
Average opeating current is: I¢c(opr.) = Cpp*Vccefin + Icc/8 (per bit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


CAB or CBA 


$-105 48 


ny — 27. 
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M54/74HC646/648 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


WAVEFORM 3 WAVEFORM 5 


CAB or CBA 


S- 10550 


WAVEFORM 4 


6ns 


S- 10552 


TEST CIRCUIT Icc (Opr.) 


$-10553 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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{ SGS-THOMSON M54/74HCT646 
AY/. iwcxosecrmomes ————_—M54/74HCT648 


HCT646 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 
HCT648 OCTAL BUS TRANSCEIVER/REGISTER (INVERTING-3 STATE) 


= LOW POWER DISSIPATION 
loc = 4A (MAX.) at Ta = 25°C 

= COMPATIBLE WITH TTL OUTPUTS 
Vin= 2V (MIN) Vit =0.8V (MAX.) 

w OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


BIN F 
= SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package 
ot} =loL =6mA (MIN.) is 
mw BALANCED PROPAGATION DELAYS hoe M1 
tPLH=tPHL a, Micro Package 
w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS646/648 ORDERING NUMBERS: 
M54HCTXXXF1 M74HCTXXXM1 
DESCRIPTION M74HCTXXXB1N M74HCTXXXF1 


The M54/74HCT646/648 are high speed CMOS 
OCTAL BUS TRANSCEIVERS AND REGISTERS, 
(3-STATE), fabricated in silicon gate C2MOS tech- PIN CONNECTIONS (top view) 
nology. They have the same high speed performan- 
ce of LSTTL, combined with true CMOS low power 
consumption. These devices consist of bus tran- 
sceiver circuits with 3-state output, D-type flip-flops, 
and control circuitry arranged for multiplexed tran- 
smission of data directly from the input bus or from 
the internal registers. Data on the “‘A’’ or ‘‘B’’ bus 
will be clocked into the registers on the low-to-high 
transition of the appropriate clock pin (Clock AB 
- or Clock BA). Enable (G) and direction (DIR) pins 
are provided to control the transceiver functions. 
In the transceiver mode, data present at the high- 
impedance port may be stored in either register or 
in both. The select controls (Select AB Select BA) 
can multiplex stored and real-time (transparent mo- 
de) data. The direction control determines which 
bus will receive data when the enable G is active 
(low). In the isolation mode (enable G high), ‘‘A”’ 
data may be stored in one register and/or ‘‘B’’ da- 
ta may be stored in the other register. When an out- 
put function is disabled, the input function is still 
enabled and may be used to store and transmit da- G IR 

ta. Only one of the two buses, A or B, may be dri- CAB CBA SAB.SBA 
ven at a time. All inputs are equipped with oe 
protection circuits against static discharge and tran- 
sient excess voltage. These integrated circuit ha- 
ve totally compatible, input and output characteri- 
stics, with standard 54/74 LSTTL logic families. 

M54HCT/74HCT devices are designed to directly 
interface HSC2 MOS systems with TTL and NMOS 
components. These devices are also plug in repla- ee 
cements for LSTTL devices giving a reduction in 
power consumption. 


S - 10574 
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TRUTH TABLE 
M54/74HCT646 (The truth table for M54/74HCT648 is the same as this, but with the outputs inverted) 


INPUTS | INPUTS | Both the A bus and the B bus are inputs. 
eae ae ae The output functions of the A and B bus are disabled. 


Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored 
on low to high transition of the clock inputs. 


INPUTS oui The A bus are inputs and the B bus are 
aoe 


The data at the A bus are displayed at the B 
bus. 


The data at the A bus are displayed at the B 
bus. 

The data of A bus are stored to the internal flip- 
flops on low to high transition of the clock 
pulse. 


X INPUTS | INPUTS 


—- 
= 
LICE 
ee 

ae 


x< 
x< 
¥ 


by 


The data stored to the internal flip-flops are 
displayed at the B bus. 


The data at the A bus are stored to the internal 
flip-flops on low to high transition of the clock 
pulse. The states of the internal flip-flops output 
directly to the B bus 


OUTPUTS | OUTPUTS | The B bus are inputs and the A bus are 
outputs. 


The data at the B bus are displayed at the A 
bus. 


The data at the B bus are displayed at the A 
bus. The data of 8 bus are stored to the internal 
flip-flops on low to high transition of the clock 
pulse. 


The data stored to the internal flip-flops are 
diplayed at the B bus. 


The data at the B bus are stored to the internal 
flip-flops on low to high transition of the clock 

pulse. The states of the internal flip-flops output 
directly to the A bus. 


X : DON’T CARE. 

Z : HIGH IMPEDANCE. 

QN: THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE 
CLOCK INPUTS. 

* : THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO 
TRANSITION OF THE CLOCK INPUTS. 
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LOGIC DIAGRAM (HCT648) 


SAB gaA 
oA 
$- 10546 


NOTE: IN CASE OF M54/74HCT646 OUTPUT INVERTER MARKED * AT A BUS AND B BUS ARE ELIMINATED 


TIMING CHART 
G 
OIR 
SAB LLL 
S88 LL ddd MLL 


GAB 


— WMA ONL Od 


AAA 
GBA ee 
aoe 
B 

JL te ELL Lt Ld 
. | A: INPUT 8: OUTPUT | A: OUTPUT 8: INPUT > | 


GZ - DON'T CARE S- 10547 
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ABSOLUTE MAXIMUM RATINGS 


ae ee 
V 
To 


[Tatg__[Storage Temperature ——SSSCS~=~*‘“‘*~dSCSC‘ HCY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[symbol | Parameter | ikimit, S| Unit 
Supply Voltage 4.5 to 5.5 
Output votage 
pt 


; 74HC Series —- 40to 85 
Ta Operating Temperature 5AHC Series _55 to 125 


Input Rise and Fall Time 0 to 500 Fons | 


DC SPECIFICATIONS 
Ta =25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
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DC SPECIFICATIONS (Continued) 


Ta =25°C — 40 to 85°C | — 55 to 125°C 
54HC and 74HC S4HC 


Low Level Output 
Voltage 


3-State Output : Vo=Vcc or GND 
Off-State Vi=Vin or Vi 
Current 


Quiescent Supply 
Current 
Per input: 
Vin =2.4V or 0.5V 
Other input: 
Voc or GND 


*: Applicable only to DIR, G, CAB, CBA, SAB, SBA input. 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t;=6ns) 


Ta =25°C 


— 40 to 85°C 
54HC and 74HC 74HC 


Lin. | Typ. | Max. | Min. | Max. 


Test Condition 


Output 
Transition 
Time 
Propagation Delay 
Time 

(BUS-BUS) 


Propagation Delay 
Time 
(CLOCK-BUS) 


Propagation Delay 
Time 
(SELECT-BUS) 


Minimum Clock 
Pulse Width 


Minimum Data 
Set-up Time 


Minimum Data 
Hold Time 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


3-State Output 
Enable Time 
(G, BUS) 


3-State Output 
Disable Time 
(G, BUS) 


3-State Output 
Enable Time 
(DIR- BUS) 


3-State Output 
Disable Time 
(DIR-BUS) 


Input Capacitance 
Cout | Output 
Capacitance 
Cpp (1) | Power Dissipation 
Capacitance 


*: Applicable only to DIR, G, CAB, CBA, SAB, SBA input. 


Note (1): Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 
Average operating current can be obtained from the equation hereunder. 


Icciopr.) = Spp*Vccefin + lcc/8 (per bit) 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVEFORM 1 WAVEFORM 2 


CAB or CBA 


S$-105 48 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


WAVEFORM 3 WAVEFORM 5 


CAB or CBA 


S- 10550 


WAVEFORM 4 


$- 10552 


TEST CIRCUIT tcc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


G7 SGS-THOMSON a 
If.. WICROELECTRONICS ae 
7 


(a7 SGS-THOMSON M54/74HC651 
7. inicROELECTROMICS M54/74HC652 


HC651 OCTAL BUS TRANSCEIVER/REGISTER (8-STATE, INV.) 
HC652 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 


= LOW POWER DISSIPATION 
Icc = 4 »A (MAX.) at Ta = 25°C 


a HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (Min) 


mw OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS BiN 


= SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package 


lon] = loc = 6 mA (MIN.) 

= BALANCED PROPAGATION DELAYS ics Paes 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE WOE Oe eoeens 
Vcc (OPR) = 2V to 6V M74HCXXXB1N M74HCXXXF1 


a PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS651/652 


PIN CONNECTIONS (top view) 


DESCRIPTION 


M54/74HC651/652 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS 
(3-STATE), fabricated in silicon gate C2MOS tech- 
nology. They have the same high speed performan- 
ce of LSTTL combined with true CMOS low power 
consumption. These devices consist of bus tran- 
sceiver circuits, D-type flip-flops, and control cir- 
cuitry arranged for multiplexed transmission of data 
directly from the input bus or from the internal sto- 
rage registers. Enable GAB and GBA are provided 
to control the transceiver functions. 

Select AB and Select BA control pins are provided 
to select whether real-time or stored data is tran- 
sfered. A low input level selects real-time data, and 
a high selects stored data. 

Data on the A or B bus, or both, can be stored in 
the internal D flip-flops by low-to-high transitions 
at the appropriate clock pins (CLOCK AB or CLOCK ae 

BA) regardless of the select or enable control pins. 5 Pe ven nae 
When select AB and select BA are in the real-time CBA 

transfer mode, it is also possible to store data wi- 
thout using the internal D-type flip-flops by si- 
multaneously enabling GAB and GBA. In this 
configuration each output reinforces its input. Thus, 
when all other data sources to the two sets of bus 
lines are at high impedance, each set of bus lines 
will remain at its last state. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 
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TRUTH TABLE 
M54/74HC652 (The truth table for M54/74HC651 is the same as this, but with the outputs inverted) 


| BB | FUNCTION 
INPUTS | INPUTS | Both the A bus and the B bus are inputs. 
Z The output functions of the A and B bus are disabled. 


Both the A and B bus are used for inputs to the 
_& |_& | X | X | INPUTS | INPUTS | internal flip-flops. Data at the bus will be stored on 
a ae a ie OUTPUTS| INPUTS | The A bus are outputs and the B bus are inputs. 
L The data at the B bus are dipayed at the A bus. 
L L 
The data at the B bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. The 
| | | |_| inputs |ouTPUTS| The A bus are inputs and the B bus are outputs. 
L The data at the A bus are diplayed at the B bus. 
The data at the B bus are displayed at the A bus. 
The data of the B bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. 
‘ cal 
L L 
H H 


Ee a a} =e] =fe-|e 


pare 


L 
H 
L 
H 
Xx The data stored to the internal flip-flops are dispayed 
at the A bus. 
L L 
H H 
bus. 
The data at the A bus are stored to the internal flip- 


flops on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the B 
bus. 


low to high transition of the clock inputs. 
The data at the B bus are dispayed at the A bus. 
The data of the B bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. 
pep] x fa ZZ 

states of the internal flip-flops output directly to the A 
The data stored to the internal flip-flops are displayed 
at the B bus. 

OUTPUTS|OUTPUTS| Both the A bus and the B bus are outputs. 


The data stored to the internal flip-flops are displayed 
at the A and B bus respectively. 

X : DON’T CARE. 

Z 


The output at the A bus are displayed at the B bus, the 
output at the B bus are displayed at the A bus respec. 
: HIGH IMPEDANCE. 


Qn: THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE 
CLOCK INPUTS. 

* : THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO 
TRANSITION OF THE CLOCK INPUTS. 


mao 
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LOGIC DIAGRAM (HC652) 


SAB GA 
rT 
$-1499 


NOTE: IN CASE OF M54/74HC652 OUTPUT INVERTER MARKED * AT A BUS AND B BUS ARE ELIMINATED 


TIMING CHART 


Art aot 


Pena Mh “ee Ra Ue eee ee 


| A: INPUT 8B OUTPUT : | ‘ A_OUTPUT 8: INPUT , | 


V///A * DON'T CARE 5-10500 
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ABSOLUTE MAXIMUM RATINGS 


[Symbol [Parameter 
es 
ne 
a ae 
66 or en 


[Taig | Storage Temperature SSCSC~S~sCSC TS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


input Voltage [ew veg 


V 
V 
| Vo __| Output Voltage v 
C 


74HC Series —40 to 85 . 
2V 0 to 1000 
: Oto 500 
Oto 400 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


6.0 

ee “ee 

4.5) Vin — 20 pA 44 | 45 

6.0 | or 5.9 | 6.0 

4.5] Vit —6.0 mA | 4.18 

| =rama [see |e | — | 


4/7 = 
oe ky7, SGS“THOMSON 


M54/74HC651/652 


DC SPECIFICATIONS (Continued) 
— 40 to 85°C 
74HC 


ian fe 
Lin. | Typ. | Max. | min. | Max. 


oL | Low Level Output | 2.0 a 0.1 
Voltage ae — 20 pA . ; 


Ta=25°C 
54HC and 74HC 


Test Condition 


Vi 6.0 mA 0.17 326 a5 
7.8 mA 0.18 | 0.26 0.40 

Input Leakage a Vec or GND +0.1 +1 +1 
Current* 
3-State Output Meal Voc or GND +0.5 +0.5 +10 
Off State Current =Vcc or GND 
Quiescent Supply = Vec or GND 
Current 


*: Applicable only to GAB, GBA, CAB, CBA, SAB, SBA, inputs. 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t¢=6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 54HC 


Output 
Transition 
Time 


Propagation De- 
lay Time 
(BUS-BUS) 


Propagation 
Delay Time 


(CLOCK-BUS) 


Propagation 
Delay Time 
(SELECT-BUS) 


Minimum Clock 
Pulse Width 


Minimum Data 
Set-up Time 


Minimum Data 
Hold Time 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 74HC 


3-State Output 
Enable Time 


3-State Output 


Disable Time 


Input Capacitance = 


Cout | Output BUS I/O 
Capacitance 


Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load (refer to Test circuit). 
Average operating current can be obtained by equation hereunder. 


Iociopr.) = Cpp*Vccefin + !loc/8 (per bit) 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 
WAVEFORM 1 WAVEFORM 2 


Aor 8B 
SAB or SBA 


S-10502 
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SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM (Continued) 


WAVEFORM 3 WAVEFORM 5 


CAB or CBA 


WAVEFORM 4 


$-10505 


TEST WAVEFORM Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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HCT651 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 
HCT652 OCTAL BUS TRANSCEIVER/REGISTER (8-STATE) 


a LOW POWER DISSIPATION 
loc = 4A (MAX.) at Ta = 25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN) Vi_ = 0.8V (MAX) 
= OUTPUT DRIVE CAPABILITY 


15 LSTTL LOADS B1iN F 
Plastic Package Ceramic Frit Seal Package 


=» SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lot = 6mA (MIN.) 


= BALANCED PROPAGATION DELAYS iiiste Parkas 
tPLH = tPHL 

= PIN AND FUNCTION COMPATIBLE i a aad 
WITH 54/74LST651/652 M74HCTXXXB1N M74HTCXXXF1 


DESCRIPTION 


The M54/74HCT651-652 are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTER fabrica- 
ted in silicon gate C?MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. These devices consists of bus transcei- 
ver circuits, D-type flip-flop, and control circuitry 
arranged for multiplex transmission of data direc- 
tly from the data bus or from_the internal storage 
registers. Enable GAB and GBA are provided to 
control the transceiver functions. Select AB and se- 
lect BA control pins are provided to select the read- 
time or stored data function. Data on the A or B 
DATA bus, or both, can be stored in the internal 
D flip-flops by low-to-high transitions at the appro- 
priate clock pins (CLOCK AB or CLOCK BA) regar- 
dless of the select or enable control pins. 

When select AB and select BA are in the real-time 
transfer mode, it is also possible to store data wi- 
thout using the internal D-type flip-flops by simul- 
taneously enabling GAB and GBA. In this 
configuration each output reinforces its input. Thus, 
when all other data sources to the two sets of bus a 

lines are at high impedance, each set of bus lines AS a CAB ne 
will remain at its last state. CBA 

All inputs are equipped with protection circuits 
against static discharge and transient excess vol- 
tage. This integrated circuit has totally compatible, 
input and output characteristic, with standard 54/74 
LSTTL logic families. 

M54HCT/74HCT devices are designed to interfa- 
ce directly with HSC2MOS components. These de- 
vices are also plug in relacements for LSTTL device S - 10574 
giving a reduction in power consumption. 
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TRUTH TABLE 
M54/74HCT652 (The truth table for M54/74HCT651 is the same as this, but with the outputs inverted) 


| BY FUNCTION 
INPUTS | INPUTS | Both the A bus and the B bus are inputs. 
Z The output functions of the A and B bus are disabled. 


Both the A and B bus are used for inputs to the 
internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs. 


INPUTS | The A bus are outputs and the B bus are inputs. 


L The data at the B bus are displayed at the A bus. 


The data at the B bus are displayed at the A bus. 
The data of the B bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. 


The data stored to the internal flip-flops are dispayed 
at the A bus. 


The data at the B bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the A 
bus. 


OUTPUTS| The A bus are inputs and the B bus are outputs. 


The data at the A bus are displayed at the B bus. 


The data at the B bus are displayed at the A bus. 
The data of the B bus are stored to the internal flip- 


UTPUTS 


= |*] ; 


INPUTS 


- 


flops on low to high transition of the clock pulse. 


O 
at Pe e. = ee) or 
E 


The data stored to the internal flip-flops are displayed 
at the B bus. 


x 


The data at the A bus are stored to the internal flip- 
flops on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the B 
bus. 


ck 


‘ Le 
L 
H 
UTPUTS|OUTPUTS| Both the A bus and the B bus are outputs. 


The data stored to the internal flip-flops are displayed 
at the A and B bus respectively. 


The output at the A bus are displayed at the B bus, the 
output at the B bus are displayed at the A bus respec. 


— 
aa 
ace 
ba 

ibaa 
og 


X : DON’T CARE. 

Z : HIGH IMPEDANCE. 

Qn: THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE 
CLOCK INPUTS. 

* : THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO 
TRANSITION OF THE CLOCK INPUTS. 
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LOGIC DIAGRAM (HC651) 


NOTE: IN CASE OF M54/74HCT652 OUTPUT INVERTER MARKED * AT A BUS AND B BUS ARE ELIMINTATED 


TIMING CHART 


GBA 


GAB 


SAB H WLLL LLL LLL LLL LL LLL LLL LLL LLL 


SW MM]MM|M]|7"|"Ml&"UHU™U 0D Pd =. 
GAB dl ite lM A A Od 
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ABSOLUTE MAXIMUM RATINGS 


a 
ee ae 
a aa 
eee 
ee or ono 


[Tag | Storage Temperature ——SSSC~=~“~*~“‘~*~*~*~‘~rSCSC*‘“ CC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[symbot | ‘Parameter Vee Unt 

Supply Voltage Po 45to5S | 
74HC Series —- 40to 85 3 

Ta Operating Temperature 5AHC Series _55 to 125 


| tr, te | Input Rise and Fall Time 0 to 500 Fons | 


DC SPECIFICATIONS 


Ta = 25°C 
Parameter Vcc | Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output Vin 

Voltage Vin 
or 
VIL 


a a ea es {77 SGS:THOMSON 
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DC SPECIFICATIONS (Continued) 


Ta=25°C 
54HC and 74HC 


Low Level Output 
Voltage 


Vi=Vecc or GND 


3-State Output 
Off-State 
Current 


Quiescent Supply 


Current 
Per input: 


VIN = 2.4V or 0.5V 
Other input: 
Vcc or GND 


*: Applicable only to GAB, GBA, CAB, CBA, SAB, SBA input 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,;=ts=6ns) 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 

tTLH Output 
trHL | Transition 

Time 
tpLH | Propagation 
tpH_ | Delay Time 

(BUS-BUS) 
tpLH | Propagation 
tpH_ | Delay Time 

(CLOCK-BUS) 
tpt | Propagation 
tpH_ | Delay Time 

(SELECT-BUS) 
twH) | Minimum Clock 
tw) | Pulse Width 


=| 
g 
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— 55 to125°C 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


vn Parameter 


Minimum Data 
Set-up Time 


— 55 to125°C 


Ta =25°C 
54HC and 74HC 


Test Condition 


Minimum Data 
Hold Time 


3-State Output 
Enable Time 
(GBA - BUS) 


BSS 


3-State Output 
Disable Time 
(GBA - BUS) 


3-State Output 
Enable Time Ry = +kQ 
(GAB - BUS) 


ol 


3-State Output 
Disable Time 
(GAB - BUS) 


Capacitance 
Capacitance 


* Applicable only to GAB, GBA, CAB, CBA, SAB, SBA input. 


Note (1) Cpp is defined as the value of IC’s internal equivalent capacitance which is calculated from the operating cur- 
rent consumption without load (refer to Test circuit). 
Average operating current can be obtained by equation hereunder. 


loc(opr )= Cpp*Vecefin + loc 


T 


Mea 
[ee Toe 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


6/7 . 
—______———. 497, SES;THOMSoN 
682 


M54/74HCT651/652 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


WAVEFORM 1 WAVEFORM 2 


CAB or CBA 


$-105 48 


WAVEFORM 3 WAVEFORM 4 


CAB or CBA 


S$ - 10550 


$-10561 


WAVEFORM 5 


. 7/7 
kz, 36S THOMSON ee 


AYf, Sienortermomes 


M54HC670 
M74HC670 


4-WORD X 4-BIT REGISTER FILE (8-STATE) 


we HIGH SPEED 
tpp =21 ns (Typ) at Voc =5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=4 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


m WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS670 


DESCRIPTION 


The M54/74HC670 is a high speed CMOS 4 WORD 
X 4 BIT REGISTER FILE (3-STATE) fabricated in 
silicon gate C2MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. The 
M54HC/74HC670 is a 4x 4 Register File organi- 
sed as four words by four bits. Separate read and 
write inputs, both address and enable, allow simul- 
taneous read and write operation. The 3-state out- 
puts make it possible to connect up to 128 outputs 
to increase the word capacity up to 512 words. Any 
number of these devices can be operated in pa- 
rallel to generate an n-bit length. All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 
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PRELIMINARY DATA 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— od 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC670 F1 M74HC670 C1 
M74HC670 B1N M74HC670 M1 
M74HC670 F1 


PIN CONNECTION (top view) 


OUTPUTS 


NC = 
No Internal 
Connection 


1/7 


685 


M54/74HC670 


WRITE FUNCTION TABLE READ FUNCTION TABLE 


pa fie fo To 


wos2 | woes | woos 


WRITE INPUTS 


Notes: 1 *: DON’T CARE. Z: HIGH IMPEDANCE 
2 (Q=D)= THE FOUR SELECT INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES APPLIED TO 
THE FOUR EXTERNAL DATA INPUTS. 
3 QO= THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 
4 WOB1 = THE FIRST BIT OF WORD 0, ETC. 


LOGIC DIAGRAM 


i=] 
= 


$-7348/1 


READ 


2/7 TI GS- 
= \/ A carat aaah 


M54/74HC670 


ABSOLUTE MAXIMUM RATINGS 


[—symbot[ Parameter Vetus 
Voc [Suppiyvotage—SSC*~“~*‘“~*~*~idCSC‘“ 
[vi foe input votage——SCS~=~“‘*‘“*~dC Og | 
Vo [BC Output Votage—SSSCS~S OS to Veg vs | 
——h 
ees aed 
aa Sa 


Voc 
V\ 
Vo 
[DC input Diode Current SSSCSC~wSC(“‘ SOLA 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Se a 
[Supply Votage—SSCSC~<“~*~“~*‘idSC“‘CCC 
v 
v 


Eee at 
Bee il 
hoe 
, 74HC Series —-40to 85 - 
Operating Temperature 54HC Series _55 to 125 


V 


2V 


Input Rise and Fall Time 
Qto 400 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


57, SGS-THOMSON as st ee 
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M54/74HC670 


DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input | 2.0 
Voltage 4.5 
6.0 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


3-State Output 
Off-State Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta= 25°C, Cy =15pF, Input t, = t¢=6ns) 


tTLH Output Transition Time 
tTHL 


tpLH Propagation Delay Time 
tPHL (RA,RB-Qn) 

tPLH Propagation Delay Time 
teHL (WE-Qn) 


tpLH Propagation Delay Time 
tPHL (Dn-Qn) 


4/7 7 
kf, SES THOMSON 
688 


M54/74HC670 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition S4HC and 74HC 
Output Transition | 2.0 30 75 
Time ae : : 
i 2.0 ie 

4.5 

6.0 

2.0 yo a 

4.5 

6.0 

2.0 Pe 

4.5 

6.0 


Minimum 
Set-up — Time 


Minimum 
Set-up Time 
(WA-WB-WE) 


Minimum 
Hold Time 


Minimum 

Hold Time _ 
(WA,WB-WE) 
Minimum Latch 
Time 
(WE-RA,RB) 
3-State Output 
Enable Time 


3-State Output 
Disable Time 


Cpp (2) | Power Dissipation 
Capacitance 


Note: 

(1): tlatch is the time allowed for the internal output of the latch to assume the state of new data. This is important only 
when attempting to read from a location immediately after that location has received new data. 

(2):Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating current 
consumption without load. Average operating current is: Iccjopry= Cpp * Vcc ° fin+!cc 


= 5/6 
L9f, Senonteorenes 
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M54/74HC670 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


6/7 
: SON 
690 LY, Siepostscrenes 


M54/74HC670 


SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


QN 
(SW =GND) 


QN 


S - 10523 


*: SUCH A LOGIC LEVEL, SHALL BE APPLIED TO EACH INPUT THAT THE OUTPUT VOLTAGE STAYS IN 
THE APPOSITE SIDE TO THE SWITCH CONNECTION LEVEL. WHEN THE OUTPUT IS ENABLED. 


TEST CIRCUIT Icc (Opr.) 


OUTPUTS 


3-10524 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


{ SGS-THOMSON ee —ia‘li—S 
VF, MNCROELECTROMICS 
691 


AYf, Bieouecmomes 


M54HC688 
M74HC688 


8-BIT EQUALITY COMPARATOR 


ew HIGH SPEED 

tpp = 21 ns (TYP.) at Voc= 5V 
= LOW POWER DISSIPATION 

loc = 4 pA (MAX.) at Ta = 25°C 
= HIGH NOISE IMMUNITY 

VNIH = VNIL= 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


=» SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loc = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS688 


DESCRIPTION 


The M54/74HC688 utilizes silicon gate C2MOS 
technology to achieve operating speeds equivalent 
to LSTTL devices. Along with the low power dissi- 
pation and high noise immunity of standard 
C2MOS integrated circuit, it possesses the driving 
capability of 10 LSTTL load. The M54/74HC688 
compares bit for bit two 8-bit words applied on in- 
puts PO - P7 and inputs Q0 - Q7 and indicates whe- 
ther or not they are equal. A single active low 
enable is provided to facilitate cascading several 
packages to enable comparison of words greater 
than 8 bits. All inputs are equipped with protection 
circuit against static discharge and transient excess 
voltage. 


TRUTH TABLE 


INPUT OUTPUT 


_ oro |e | Pea 
ee a ee 
ee ee ee 
ee ee ee 
X: DON’T CARE 
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BIN F 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC688 F1 M74HC688 C1 
M74HC688 B1N M74HC688 M1 
M74HC688 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 


693 


M54/74HC688 


LOGIC DIAGRAM 


TUT VV VV Vy 
AA AK AA AA 


ABSOLUTE MAXIMUM RATINGS 


[—symbot [SSS arate dln 
ieee 
i 
160 0F fon 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


a {7 SGS-THOMSON 
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M54/74HC688 


RECOMMENDED OPERATING CONDITIONS 

Parameter 

Vcc 
VI 
Vo 


74HC Series 


Ta Operating Temperature 54HC Series 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Parameter Test Condition 


=< 
= 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


—~4.0 mA 


~5.2 mA 


Low Level Output 
Voltage 


Input Leakage 
Current 

lec | Quiescent Supply 
Current 


20 pA 
or 
4.0 mA 
5.2 mA 


6.0 
4.5 | Vi 
6.0 


Vi=Vcc or GND 


Vi=Voec or GND 


; zB) 

: 6.0 
4.18 | 4.31 

5.68 | 5.8 

0.0 


—40 to 85 
— 55 to 125 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 
74HC 
4 


0.0 
0.0 0. 


0.17 | 0.26 
0.18 | 0.26 


Output Transition Time 
tTHL 
Propagation Delay Time 
tPHL (Ph Qn - P=Q) 
Propagation Delay Time 
tPHL (G - P=Q) 
i eo —__—_______™ 


M54/74HC688 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=t;=6ns) 


Ta = 25°C — 40 to 85°C 
Parameter V Test Condition S4HC and 74HC 74HC 


cc 
ttLH | Output Transition | 2.0 
trHL_ | Time : 


tPLH Propagation Delay 
tpH_ | Time 

(Pn, Qn-P =Q) 
tPLH Propagation Delay 
tpH_ | Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cppo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 


Icc(opr) = Cpp’Vcc’fin + Icc- 


SWITCHING CHARACTERISTICS TEST CIRCUIT Icc (Opr.) 
TEST WAVEFORM 


OUTPUT 
(IN -PHASE) 


OUTPUT 
(OUT- OF- PHASE ) 


S- 10483 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST 


4400 CCC ey SGS-TH 
a S/ A ee 
6 


(a, SGS-THOMSON =—_séM4/77411C 690 
AYA, wicnosuecrmomies ———_—M54/74HC691 


HC690 DECADE COUNTER/REGISTER (8-STATE) 
HC691 4-BIT BINARY COUNTER/REGISTER (38-STATE) 


w HIGH SPEED 


fMax = 33MHz (TYP.) at Vcc = 5V 
= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C q 
= HIGH NOISE IMMUNITY 2 
1 1 


VAIH = VNIL = 28% Voc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS (FOR Qa to Qp) 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


10 LSTTL LOADS (FOR RCO) ce nd 

= SYMMETRICAL OUTPUT IMPEDANCE a 
lon] = lo. = 6 mA (MIN.) FOR Qa to Qp M1 C1 
OUTPUT Micro Package Plastic Chip Carrier 
llon! = lo. = 4mA (MIN.) FOR RCO OUTPUT ORDERING NUMBERS: 

= BALANCED PROPAGATION DELAYS aoe GiK abi aaee 


teLH = teHL M74HCXXX F1 


a WIDE OPERATING VOLTAGE RANGE 
Vcc(OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE PIN CONNECTIONS (top view) 
WITH LSTTL 54/74LS690/691 


DESCRIPTION 


Tne HC690/691 are high speed CMOS COUN- 
TER/REGISTER fabricated in silicon gate C7AMOS 
technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which offers high noise immu- 
nity and stable output. 

These devices incorporate a synchronous counter, 
four-bit D-type register, and quadruple two-line to 
one-line multiplexers with three-state outputs in a 
single 20-pin package. The counter can be pro- 
grammed from the data inputs and have enable P 
and enable T inputs and a ripple-carry output for 
easy expansion. The register/counter select input, 
R/C, selects the counter when low or the register 
when high for the three-state outputs, QA, QB, QC, 
and QD. 

Individual clock and clear inputs are provided for 
both the counter and the register. Both clock in- 
puts are positive-edge triggered. The clear lines are 
active low and is synchronous. 

All inputs are equipped with protection circuits NC = 
against static discharge and transient excess oe Internal 
voltage. onnection 
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M54/74HC690/691 


TRUTH TABLE 


FUNCTION 


HIGH IMPEDANCE 
CLEAR COUNTER 
LOAD COUNTER 


LoL To [o [ son recsren 


X : DON’T CARE 

Z : HIGH IMPEDANCE 

a-d : THE LEVEL OF STEADY STATE INPUTS AT INPUTS A THROUGH D RESPECTIVELY. 

a’-d: SOE AEE val STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS QA’ THROUGH QD’ RE- 


HC690 RCO = QA-QD-ENT 
HC691 RCO = QA-QB-QC-QD-ENT 


BLOCK DIAGRAM 


LOAD ; CCLR RCK RCLR 
9 8 


i 4-BIT 
REGISTER OUTPUT 


BUFFER 
(3-STATE) 


ee 


4-BIT 
COUNTER 


S- 10583 


2/12 - 
nae ISTA sori Att tegtds: 


M54/74HC690/691 


LOGIC DIAGRAM (HC690) 


THE SAME 
AS ABOVE 


THE SAME J 
AS ABOVE 


R 
t 
1 
[ 
D = 6a 
= 
ey CK ! 
L 


THE SAME 
AS ABOVE 


Ss -10598/1 
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LOGIC DIAGRAM (HC691) 


Gon Ne, 


aii ei aaa | 


(renee: 


THE SAME 


THE SAME 
AS ABOVE 


re ira ce | 


THE SAME 


S$ -105977/1 


MICROELECTRONICS 


77 SGS:THOMSON 
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M54/74HC690-691 


TIMING CHART (HC690) 


| LJ 
ZZIZZIEEA, 
IIIIIZ, » CcczzZzzZZzZZxZ£ZZAEE” 


GALILEE EDDIE ADDIE 


7 8 
CLEAR PRESET| 


HIGH . COUNTER 
IMPEDANCE, | COUNTER OUTPUT REGISTER OUTPUT OUTPUT 


S-10600 


G7 SGS-THOMSON Sil 
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M54/74HC690/691 


TIMING CHART (HC691) 


LEELA LIDDELL 
LLL ADEE EEE EEE 


CLEAR PRESET 


| 
| 
| 
| 14 15 
| 


| 
| 
| 
| 


HIGH COUNTER 
IMPEOANCE COUNTER OUTPUT REGISTER OUTPUT OUTPUT 


S-10599 /1 


6/12 
——_____4—+¥____ {7 SGS-THOMSON 
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M54/74HC690/691 


ABSOLUTE MAXIMUM RATINGS 


[—symbot | Pavemeter ee 
[Veo | SuppyVotage—SSC*~“~*~“~*~*~*~SC‘“ | 
[vi fe input Votage——SCSC~=~“~*~‘“*~*~*~*~dSC HO gw | 
cca ee 
eee 


DC Input Diode Current 
DC Output Diode Current 


DC Output Source Sink (RCO) + 25 
Current Per Output Pin (QA to QD) +35 


DC Vag or Ground Curren mA 
| Pp__| Power Dissipation 500 (*) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


a ae Se "ee ee 
T Voc [SuppiyVotage—SSC=‘“‘*srS*C“‘CSC2W®™™™™OCSC 
[vi input Vonage —SSS~C~—~—~—~S~S~sSSC‘“‘*‘i gg 
ce 


; 74HC Series — 40to 85 


2 V 0 to 1000 
Oto 500 
Qto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


2 MSON 7/12 
ky 36S THOMSON a 


M54/74HC690/691 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


ViL Low Level Input 
Voltage 


=< 
z 


High Level Output 
Voltage 


VoL | Low Level Output 
Voltage 


0.1 
0.18 | 0.26 
0.17 | 0.26 
[ta] = [83 |= 


Vin = Vit or Vin 
Vout =Vcc or GND 


Vin=Vcc or GND 


3-State 

Off-State Current 
Input Leakage 
Current 


Quiescent Supply 
Current 


op N OPN: (OPN | of N 
ono ono |omo0 |ouno 


Vin=Vec or GND 


Ta =25°C 
Parameter 54HC and 74HC 


Output Transition 
Time 
(Q) 


Output Transition 
Time 

(RCO) 
Propagation 


Delay Time 
(CCK-Q) 


BI {y7 SGS-THOMSON 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 74HC 


Propagation 
Delay Time 
(RCK-Q) 


Propagation 
Delay Time 
(CCK-RCO) 


Propagation 
Delay Time 
(R/C-Q) 


Propagation 
Delay Time 
(ENT-RCO) 


— N 
NP han 
RSs ooo 


Propagation 
Delay Time 
(CCLR-Q) 


ON 
aOnN 


Propagation 
Delay Time 
(CCLR-RCO) 


=k 
oO Ww 
oh oo 


Propagation 
Delay Time 
(RCLR-Q) 


&S 


Maximum Clock 
Frequency 


Minimum Pulse 


Width 
(CCK, RCK) 


N 
on 


Mimum Pulse 
Width 
(CCLR, RCLR) 


Minimum 
Removal Time 


N 
on 


GW Ww 
oa 


Minimum Set-up 
Time 
(LOAD,ENT,ENP) 
Minimum Set-up 
Time 

(A, B, C, D) 


NON 
= oO 


Minimum Set-up 
Time 
(CCK-RCK) 


S 
RS 


= 
2g 


QO Ww 
oO Oo 


—_, 
GQ © > 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta =25°C 
Parameter Test Condition 54HC and 74HC 


Minimum Hold 
Time 


tpz_ | 3-State Output 
tpzH | Enable Time 
tpLz | 3-State Output 
tpyz_ | Disable Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 

Average operating current can be obtained from the equation: 

IcC(opr.) = Cpp*Vecefin + loc 


TEST CIRCUIT Icc¢ (Opr.) 


OUTPUT 
OPEN 


S - 10610 


S- 10609 


— ky, SGS-THOMSON 
06 >/ f SeERGELRE Omics 
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M54/74HC690/691 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


CCLR 
RCLR 
CCK 
RCK 
CCK, 
RCK 
Q, 
CARRY 
Q, 
CARRY 
S - 10600 V 
t OL 
PHL 
S- 10611 
Vcc 
LOAD 
GND (Fix Maximum Count) 
-—— ——____—V¢c¢ 
ENT 50% 50%. 
per | GND 
Vv 
ce CARRY 
CLOCK 
GNO 
————VOH S -10603 
Q 
S - 10602 


CCK 


RCK 


$-10605 


Ky, SGS-THoMsON — NB 
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SWITCHING CHARACTERISTICS (Continued) 


50% 


tPLH, tPHL 


tpLz, tpze 
The 1kQ load resistors should be connected between 


outputs and Vcc line and the 5OpF load capacitors 
should be connected between outputs and GND line. 
All inputs except G input should be connected to 
Voc line or GND line such that outputs will be in low 
logic level while G input is held low. 


S- 10607 
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tPLH PHL 


tpHz, tpZH 


The 1kQ load resistors and the 50pF load capacitors 
should be connected between each output and 
GND line. 

All inputs except G input should be connected to 
Vcc or GND line such that output will be in low logic 
level while G input is held low. 


S- 10608 


AY 4, Sremottsorscnes 


M54/74HC692 
M54/74HC693 


HC692 DECADE COUNTER/REGISTER (3-STATE) 
HC693 4 BIT BINARY COUNTER/REGISTER (3-STATE) 


=» HIGH SPEED 
fuax = 33MHz (TYP.) at Voc = 5V 
= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 
ew HIGH NOISE IMMUNITY 
VAIH = VNIL = 28% Voc (MIN.) 
w OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS (FOR Qa to Qp) 
10 LSTTL LOADS (FOR RCO) 


w SYMMETRICAL OUTPUT IMPEDANCE 
llou| = lo. = 6 mA (MIN.) FOR Qa to Qp 
OUTPUT 
llon| = lo. = 4mA (MIN.) FOR RCO OUTPUT 
mw BALANCED PROPAGATION DELAYS 
teLH = tPHL 
a» WIDE OPERATING VOLTAGE RANGE 
Vec(OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH LSTTL 54/74LS692/693 


DESCRIPTION 


The HC692/693 are high speed CMOS COUN- 
TER/REGISTER fabricated with silicon gate 
C2MOS technology. They achieve the high speed 
operation similar to equivalent LSTTL while main- 
taining the CMOS low power dissipation. 

HC692 is BCD DECADE COUNTER, HC693 is 
4-BIT BINARY COUNTER, these devices also ha- 
ve registers. If the LOAD input (LOAD) is held “‘L’’, 
DATA input (A-D) are loaded in to the internal coun- 
ter at positive edge of counter clock input (CCK). 
In the counter mode, internal counter counts up at 
the positive of the counter clock. If the counter clear 
input (CCLR) is held “‘L’’, the internal counter is 
cleared synchronously to the counter clock. 

The internal counter’s outputs are stored in the out- 
put register at the positive edge of the register clock 
(RCK). If the register clear input (RCLR) is held ‘‘L”’, 
the register is cleared synchronously to register 
clock. At this point, the internal counter outputs do 
not change. The outputs (Qa-Qp) select internal 
counter outputs or register outputs respectively with 
the output select input (R/C). 

Two enable inputs (ENT and ENP) and carry output 
(RCO) are provided to enable easy cascading of 
the counters, which facilities easy implementation 
of N-bit counters without using external gates. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
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F1 
Ceramic Frit Seal Package 


nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXX F1 M74HCXXX C1 
M74HCXXX B1N M74HCXXX M1 
M74HCXXX F1 


Plastic Package 


PIN CONNECTIONS (top view) 


No Internal 
Connection 


1/12 
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TRUTH TABLE 


INPUTS OUTPUTS 


FUNCTION 
COUR = [| an | 8 | ac | a0 


HAaGeroaneae 
ee [a [esta cou 


NO CHANGE 
NO COUNT 


X : DON’T CARE 
Z : HIGH IMPEDANCE 
a-d  : THE LEVEL OF STEADY STATE INPUTS AT INPUTS A THROUGH D RESPECTIVELY. 


a’-d’ : THE LEVEL OF STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS QA’ THROUGH QD’ RE- 
SPECTIVELY. 


HC692 RCO = QA-QD-ENT 
HC693 RCO = QA-QB-QC-QD-ENT 


BLOCK DIAGRAM 


RCK RCLR 


4-BIT 


REGIST 
evelre OUTPUT 


BUFFER 
(3-STATE ) 


4-BIT 
COUNTER 


S- 10583 
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LOGIC DIAGRAM (HC692) 


THE SAME 
AS ABOVE 


Rady iso Se ees Sede Sd 


THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 


Tet ae ay ay 


il 
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LOGIC DIAGRAM (HC693) 


THE SAME 
AS ABOVE 


oe sas SS Sees 


THE SAME 
AS ABOVE 


Wee oe Se as a et 
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AS ABOVE 
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TIMING CHART (HC692) 


7 8 
| CLEAR PRESET| | CLEAR 
| 
| : COUNT | COUNT 
INHIBIT 


HIGH | | COUNTER 
IMPEOANCE COUNTER OUTPUT REGISTER OUTPUT OUTPUT 
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TIMING CHART (HC693) 


LEELA = ELLE OONT_CARE UNTIL LOAD GOES LOW 277 


CLEAR PRESET| , CLEAR 
| 


| ; 
COUNT COUNT 
> nna) | 


HIGH | COUNTER 
IMPEOANCE COUNTER OUTPUT REGISTER OUTPUT OUTPUT 
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ABSOLUTE MAXIMUM RATINGS 


[—Symbor [SS avemster —SSSSSS*dSCSSCSalue 
[Voc [Supp VorageSS*C*~<“‘~*~*‘dtCS*C‘“ SW 
[vy foe input Votage———OSCS~*~*~*~S*~*~S COB Og | 
[Vo [oC Outputvotags—SSSSCS~*~*~*~*~dSC tO Voges | 
co ie 
ae ee 


Voc 
Vi 
Vo 

Current Per Output Pin (QA to QD) +35 
Ttee-ertenp [DC Veg or Ground Curent | OTA 
| Pp _|PowerDissipation | S800) | mw 
[Tstg [Storage Temperate SSSSSCS~*~dCté‘“C SO TST 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| t~=“‘CSSS *Parameter—— i]s (Cte 
[SuppiyVotage—SSCSC~“~*‘“*~*dCSC“‘CC‘ OS 


? 74HC Series — 40to 85 
Operating hemperature 54HC Series — 55 to 125 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage —20 ora 
: 2 
A-Qp| —6.0 mA 4.31 
—7.8 mA 5. o8 5.8 


RCO | -4.0mA 4.31 
- ee 2mA H cB 5.8 
Low Level Output 
Voltage 


— §5 to125°C 
54HC 


— 40 to 85°C 
74HC 


Ta =25°C 
54HC and 74HC 


= Parameter 


ttLH | Output Transition 
trHL | Time 

(Q) 
trLH | Output Transition 
trH_ | Time 

(RCO) 
tPLH 
'PHL 
'PLH 
tPHL 


Propagation 
Delay Time 
8/12 7 SGS-THOMSON 
a Z.. wucrozvecraowies 
71 


(CCK-Q) 


Propagation 
Delay Time 
(RCK-Q) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


bm Parameter 


Ta=25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


Test Condition 


tp_H | Propagation 2.0 
tpy_ | Delay Time 4.5 
(CCK-RCO) 6.0 23 45 


Propagation 
Delay Time 
(R/C-Q) 

Propagation 
Delay Time 
(ENT-RCO) 


Maximum Clock 
Frequency 


‘a 
-o 


Minimum Pulse 2 48 
Width : 12 
(CCK, RCK) : 10 


Minimum Set-up 
Time 
(LOAD,ENT,ENP) 


Minimum Set-up 
Time 
(A, B, C, D) 


Minimum Set-up 
Time 

(CCLR, RCLR) 
Minimum Set-up 
Time 
(CCK-RCK) 
Minimum Data 
Hold Time 


NO 
© 
AS 
oh ak 
oO ® 
— ok 
on 
—_ 
oO 
oO 


orn 
ono 
“ao A 
ON oO 

—_, 
Noa 
ao - O 


oh o—_h 
WOwWo!;]d Ww oO #8) 


3-State Output 
Enable Time 


3-State Output 
Disable Time 


ai | to | =| 10 | oF 


Cout | Output = pF 
Capacitance 

Cpp (*) | Power Dissipation 
Capacitance pF 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 
Average operating current can be obtained from the equation: I¢cyopr.) = Cpp*Vccsfin + loc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 


tw(H) ——ty(L) 


(Fix Maximum Count) 


ON he i SGS-THOMSON 
se YF.. MICROELECTRONICS 


SWITCHING CHARACTERISTICS (Continued) 


S- 10606 


tpiz, tpze 
The 1kQ load resistors should be connected between 


outputs and Vcc line and thé 50pF load capacitors 
should be connected between outputs and GND line. 
All inputs except G input should be connected to 
Vcc line or GND line such that outputs will be in low 
logic level while G input is held low. 


M54/74HC692/693 


teLH tPHL 


tpHz. tpzH 


The 1kQ load resistors and the 50pF load capacitors 
should be connected between each output and 
GND line. 

All inputs except G input should be connected to 
Vcc or GND line such that output will be in high logic 
level while G input is held low. 


S- 10608 
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TEST CIRCUIT Icc (Opr.) 


OUTPUT 
OPEN 10% 


S - 10610 


S-10609 


Vee baz SGS-TH 
7 S/ A rel teeta 


{q7 SGS-THOMSON ~=—Ss«M54/74H1C696 
4, WICROELECTROMCS M54/74HC697 


HC696 U/D DECADE COUNTER/REGISTER (3-STATE) 
HC697 U/D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 


a HIGH SPEED 


fMAX= 33MHz (TYP.) at Vcc = 5V 
mu LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 20 Ay at 
: 1 


m HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vec (MIN.) 


BIN F1 


w OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
15 LSTTL LOADS (FOR Qa to Qp) . 
10 LSTTL LOADS (FOR RCO) ont ond 

ws SYMMETRICAL OUTPUT IMPEDANCE M1 C1 
llonl = lo. = 6 Hs (MIN.) oe Qa to Qp Micro Package Plastic Chip Carrier 
\loo| = lo. = 4 mA (MIN.) FOR RCO OUTPUT ORDERING NUMBERS: 

mw BALANCED PROPAGATION DELAYS MS54HCXXX F1 M74HCXXX C1 
tpt = tpHL M74HCXXX B1N M74HCXXX M1 


M74HCXXX F1 
m WIDE OPERATING VOLTAGE RANGE 


Voc(OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE PIN CONNECTIONS (top view) 
WITH LSTTL 54/74LS696/697 


DESCRIPTION 


The HC696/697 are high speed CMOS up/down 
counters fabricated with silicon gate C2MOS tech- 
nology. They achieve the high speed operation si- 
milar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. The HC696 is a BCD 
DECADE COUNTER, and the HC697 is 4-BIT BI- 
NARY COUNTER. Both devices have register. 
They count on the positive edge of the counter 
clock input (CCK) when selected by the “‘Counter 
Mode’’. If the input U/D is held ‘‘H’’, the internal 
counter counts up, and held ‘‘L’’, counts down. The 
internal counter’s outputs are stored in the output 
register at the positive edge of register clock (RCK). 
The outputs (QA - QD) are internal counter outputs 
or register outputs respectively and are selected 
by R/C. The clear function are cleared asynchro- 
nously to the clock. All inputs are equipped with NC = 
protection circuits against static discharge and Paella 
transient excess voltage. 
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TRUTH TABLE 


INPUTS OUTPUTS 


oe | = = = FUNCTION 
secs] ww [| ce | we [ome] |e] a] en [cc] 
rxtx [x }x [x] x [x] x (fz [22 | 2 | wonnweones 


LOAD COUNTER 


NO CHANGE NO COUNT 


NO CHANGE NO COUNT 
COUNT UP COUNT UP 
COUNT DOWN COUNT DOWN 


X : DON’T CARE 

Z : HIGH IMPEDANCE 

a-d >: THE LEVEL OF STEADY STATE INPUT AT INPUTS A THROUGH D RESPECTIVELY. 

a’-d’  : THE LEVEL OF STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS QA’ THROUGH QD’ 
RESPECTIVELY. 


RCO FUNCTION 


HC697 - RCO = (UP-QA-QB-QC-QD-ENT + UP-QA-QB-QC-QD-ENT) 
BLOCK DIAGRAM 


9 


4-BIT os 
REGISTER 
L-BIT OUTPUT 
BUFFER 
COUNTER 
(3-STATE ) 


ne 


S- 10588 
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LOGIC DIAGRAM (HC696) 


THE SAME 
AS ABOVE 


aoa 


Ey ie 
iit 
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LOGIC DIAGRAM (HC697) 


THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 


ae 


THE SAME _ 
AS ABOVE [| —2aqp 
cK | 
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TIMING CHART (HC696) 


ZZZZZZLON 1 CARE UNTIL LOAD GOES LON Oe 
ZZZZZZ_CLEZEEE___ KETC 


A 
8 


HIGH IMPEDANCE 


l7 18 
CLEAR eee 


INHIBIT COUNT UP | INHIBIT | COUNT DOWN | 
COUNTER OUTPUT : REGISTER OUTPUT >j< COUNTER QUTPUT 


$- 10591 


0 9 


A A ime 
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TIMING CHART (HC697) 


) Lu 
ZEEE EELE__EE_ 


A 


' 13 114 15 0 1 2 
CLEAR Sina 


INHIBIT COUNT UP | INHIBIT | | COUNT DOWN | 
| 
COUNTER OUTPUT | REGISTER OUTPUT | COUNTER OUTPUT 


| HIGH IMPEOANCE 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 


/ My | DC Input Voltage 0.5 to Voc + 0.5 
hi Moe - | DC Output Voltage —0.5 to Voc + 0.5 


DC Output Source Sink (RCO) + 20 mA 
Current Per Output Pin (QA to QD) +35 


Vcc 
Vi 
Vo 
[storage Temperate ——=SOSC*~“‘*‘“‘*dtC*C‘“CS WHC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 


der these condition is not implied. 
(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cte SC 
Supply Voltage 


aes (DERN See eae 

Output Voltage 
: 74HC Series — 40to 85 

Operating Temperature 1116 Series _ 55 to 125 


2V 0 to 1000 
Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ee SGS-THOMSON — NP 
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DC SPECIFICATIONS 
Ta =25°C 
Parameter 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Voltage 


loz 3-State Off Vin=Vit or Vin 
Leak Current Vout= Vcc or GND 
Input Leakage 
Current 


Icc Quiescent Supply 
Current 


2.0 
4.5 
6.0 
4.31 
5.8 
Low Level Output | 2. B 
0.1 
0.1 
0.17 
0.18 


Output Transition 
Time 
(Q) 


Output Transition 
Time 
(RCO) 


Propagation 
Delay Time 
(CCK-Q) 

Propagation 


Delay Time 
(RCK-Q) 


BA (yz SGS-THOMSON 
IF. MICROELECTRONICS 


M54/74HC696/697 


AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


Propagation 
Delay Time 
(CCK-RCO) 


Propagation 
Delay Time 
(R/C-Q) 


Propagation 
Delay Time 
(ENT-RCO) 


Propagation 
Delay Time 
(CCLR-Q) 


Propagation 
Delay Time 
(CCLR-RCO) 


Maximum Clock 
Frequency 


—_ = 
on @d & 


Minimum Pulse 
Width 
(CCK, RCK) 


Mimum Pulse 
Width 
(CCLR) 


N 
ro) 


Minimum 
Removal Time 
(CCLR) 


o> 
on 


Minimum Set-up 
Time 
(LOAD,ENT,ENP) 


Minimum Set-up 
Time 
(A, B, C, D) 


Minimum Set-up 
Time 
(CCK-RCK) 
Minimum Set-up 
Time 

(U/D) 


Minimum Hold 
Time 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta=25°C 
54HC and 74HC 


3-State Output 
Enable Time 


3-State Output 
Disable Time 


Input Capacitance| _| 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of internal a capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test Circuit). 
Average operating current can be obtained from the equation: 


ICC(opr ) = Cpp*Vccetin + loc 


TEST CIRCUIT Icc (Opr.) 


S- 10389 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 


OUTPUT DISABLE, ENABLE 


S - 10613 


S -10612 


deme CO SGS-THOMSON 
VF, MiCROELECTROMICS 
732 


(=, SGS-THOMSON M54/74HC698 
SF, ICROELECTROMICS M54/74HC699 


HC698 U/D DECADE COUNTER/REGISTER (3-STATE) 
HC699 U/D 4-BIT BINARY COUNTER/REGISTER (3-STATE) 


mw HIGH SPEED 
fuMax = 33MHz (TYP.) at Vcc = 5V 


a LOW POWER DISSIPATION 

loc = 4 nA (MAX,) at Ty, = 25°C 
w HIGH NOISE IMMUNITY 

Vain = Vai = 28% Voc (MIN.) 


F 
a OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
15 LSTTL LOADS (FOR Qa to Qp) 


10 LSTTL LOADS (FOR RCO) wn ong 
= SYMMETRICAL OUTPUT IMPEDANCE im hes 
plea. = 6 mA (MIN.) FOR Qa to Qp Micro Package Plastic Chip Carrier 
eee ORDERING NUMBERS: 
llon| = lo. = 4 mA (MIN.) FOR RCO OUTPUT MBAHICIOOC F1 M74HCOXXX C1 
= BALANCED PROPAGATION DELAYS M74HCXXX B1N M74HCXXX M1 
toa = teas M74HCXXX F1 
= WIDE OPERATING VOLTAGE RANGE 
Vcec(OPR) = 2V to 6V PIN CONNECTIONS (top view) 


w PIN AND FUNCTION COMPATIBLE 
WITH LSTTL 54/74LS698/699 


DESCRIPTION 


The HC698/699 are high speed CMOS 4-BIT BI- 
NARY/DECADE COUNTER/REGISTER 3-STATE 
fabricated in silicon gate C2MOS technology. 


It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These devices incorporate a synchronous up/down 
counter, a four-bit D-type register, and quadruple 
two-line to one-line multiplexers with three-state 
outputs in a single 20-pin package. The up/down 
counter is programmable from the data inputs and 
feautures enable P and enable T and a ripple-carry 
output for easy expansion. The register/counter se- 
lect input, R/C, selects the counter when low or the 
register when high for the three-state outputs, QA, 
QB, QC, and QD. 


Both the counter clock CCK and register clock RCK 
are _positive-edge triggered. The counter clear 
CCLR is active low and is, synchronous. 

All inputs are equipped with protection circuits 
againts static discharge and transient excess bss non 
voltage. seller 


110612 «#13 
Siata 
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TRUTH TABLE 


L 


ie [o Te [2 | owreasren 


NO LOAD 
xX : DON’T CARE 
Z : HIGH IMPEDANCE 
a-d : THE LEVEL OF STEADY STATE INPUT AT INPUTS A THROUGH D RESPECTIVELY. 
a’-d’ : THE LEVEL OF STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS QA’ THROUGH QD’ 
RESPECTIVELY. 


RCO FUNCTION: 
RCO = (UP*QA-QD-ENT + UP+QA-QB-QC-QD-ENT) (HC698) 


RCO = (UP*QA-QB-QC-QD-ENT + UP+QA*QB-QC-QD-ENT) (HC699) 


ABSOLUTE MAXIMUM RATINGS 


| Symbot | ——~—*=Céitrcmeter = 

[eC input Diode Current ——SCSCSC~“~*~*~“‘—rSCS*tia 
es 
ner 


DC Output Source Sink (RCO) 
Current Per Output Pin (QA to QD) +35 


loc Or IGnp DC Vcc or Ground Current 
Storage Temperature — 65 to 150 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
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RECOMMENDED OPERATING CONDITIONS 


[ Symbor | Parameter [value St 
Output Voltage 
74HC Series - 40to 85 5 
Operating Temperature 54HC Series — 55 to 125 
2V 0 to 1000 
Input Rise and Fall Time Vcc 3} 4.5V Oto 500 
6 V Oto 400 


DECADE COUNTER, SYNCHRONOUS CLEAR (HC698) 


AMAAY —-_ MAASAI 208 CAREY IY SL 


MAY TQM AMARA 90877 care (I 


SX RAMA 908 care VIRILITY 
SANYAL 2ON CARE (YIN III EER 


--- 
oL- 
--- 
-L- 
-- 
al 
+- 
al 


ASYNC SYNC SYNC 
CLR CLR LOAD 
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LOGIC DIAGRAM (HC698) 


THE SAME 
AS ABOVE 


THE SAME 5 
AS ABOVE tap 


$- 10595 
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LOGIC DIAGRAM (HC699) 


THE SAME 
AS ABOVE 


THE SAME 
AS ABOVE 


THE SAME ‘e 
AS ABOvE [| —=qp 
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BYNARY COUNTER, SYNCHRONOUS CLEAR (HC699) 


MAAAY —-_ RAQQAAAAAAAAAAOAAAAAAAAAAL208T_ CAREER 


MSSAY —-_ QQ 208177 CARE LA ES 


NANNY NNNNANNNNSNANAANNASOR RANA DUONG NN NNN NUN NNN AUN NN NNN NNNUNNNNNNON 
ANNQNNT EER NNANUNANAANAREANN ANNAN ANON Ola UNA NNNNNNAUUUU NAD NNN NNN NNNNONNABONN NNN 


13 14 215 0 1 2 3 13 5 4 3 2 1 0 56 1% 13 °12 
| ] COUNT UP COUNT DOWN INHIBIT 
ASYNC $YNC SYNC | | 


CLR CLR LOAD 


S - 10593 


DC SPECIFICATIONS 


6/8 
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Ta =25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


High Level Output; 2. ; 
Voltage 4. ; 
6. 5.9 


so 2 
-—7.8 mA | 5.68 | 5.8 
RCO |} —4.0mA | 4.18 | 4.31 
—5.2mA | 5.68 | 5.8 


LY, Srenorsemonce 
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DC SPECIFICATIONS (Continued) 


oe se 


Ta=25°C 
54HC and 74HC 


ts 20 ce 
or | 
> toxa 6.0 mA 0.17 | 0. 8 : 40 
7.8 mA 0.18 | 0.26 0.40 
RCO 4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
loz 3-State Off Vin = Vit Or Vin +0.5 +0.5 +10 
Leak Current Vout=Vcc or GND 
Input Leakage Vin=Vcc or GND +0.1 +1.0 +1.0] pA 
Current 
Icc Quiescent Supply Vin=Vcc or GND 80.0 
Current 


ome Parameter 
tTLH 
tTHL 


— 40 to 85°C 
74HC 


— 55 t0125°C 
54HC 


Test Condition 


VoL. | Low Level Output 
Voltage 


> 
© 
m 
r 
m 
©) 
— 
ps 
© 
> 
r 
‘e) 
— 
> 
aw 
> 
© 
= 
m 
BY 
~” 
= 
© 
” 
O 
a 
a 
=) 
oO 
5 
=j 
aS) 
=f 
a 
u 
2 
& 


Ta =25°C 
54HC and 74HC 


— 40 to 85°C 
74HC 


Output Transition 
Time 
(Q OUTS) 


—_— = J 
oan a 


trLH | Output Transition | 2.0 30 75 
tru. | Time 4.5 8 15 
(RCO OUT) 6.0 7 13 


tpLH | Propagation Delay 
tPpHL Time 
(CCK-Q) 
tp_y | Propagation Delay} 2. 
tpH_ | Time : 
(RCK-Q) 
tpLH | Propagation Delay} 2. 144 | 275 
tpH_ | Time : 36 
(CCK-RCO) 31 47 
tpLH | Propagation Delay} 2. 
tpH_ | Time : 
(R/C/-Q) 
tPLH 
tPHL 


aak laa® 

oo oi moon 
aS 

NO — 

sad 


on 
on 


Propagation Delay| 2.0 96 |} 190 
Time 


(ENT-RCO) 


Propagation Delay 
Time (CCK-Q) 
{RESET MODE] 


oO > 
oa 
NO 
o>) ro) 
Go Ww 
N @ 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Parameter 


Maximum Clock 
Frequency 
(CCK & RCK) 


Minimum Pulse 
Width 
(CCK-RCK) 


Minimum Set-Up 
Time 
(ENP,ENT,LOAD) 
Minimum Set-Up 


Time 
(A,B,C,D) 


Minimum Set-Up 
Time 
(CCLR) 


Minimum Set-Up 
Time inactive 
(CCLR) 


Minimum Set-Up 
Time 

(RCK) 

Minimum Set-Up 
Time 

(UD) 

Minimum Hold 
Time 

(ALL INPUTS) 


3-State Outputs 
Enable Time 


3-State Outputs 
Disable Time 
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740 


Ta =25°C 


Test Condition 54HC and 74HC 


Input Capacitance 
PD 


Cc Power Dissipation 
Capacitance 113 


_ 
So 


i feiss 
— 0 


SGS-THOMSON 
MICROELECTRONICS 


— §5 to125°C 
54HC 


— 40 to 85°C 
74HC 


oO -& © 
—_ 
NM NM NM 
= Oo 
AN A 
NO @ 
ao © 


150 


300 


on oo 
— © 


a 
oan 


— =< %] 
oa oi 


—_— — ¢) — — ©) — —- ©) 
-|=~NO ;}]]?NO |=]HNO 


75 
15 
13 
188 
38 
32 


160 


27 


—_ 
GW oO 
fo ot o>] 


32 


140 


ie) 
Nh 


NO 
(oe) 


24 
180 


221 
44 
37 


pF 


wT 
sR 


(Gq, SGS-THOMSON = M54HC4002 
AYE, wcmoruscrnomes ——_ M74HC4002 


DUAL 4-INPUT NOR GATE 


= HIGH SPEED 
tpp = 11 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 1 »A (MAX.) at Ta =25°C 


= HIGH NOISE IMMUNITY 
VNIH=VNIL= 28% Vcc (MIN.) 


B1 F1 
ws OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 
= SYMMETRICAL OUTPUT IMPEDANCE ae tng 
lon! = lol = 4 mA (MIN.) 
M1 C1 
. rear a cee Micro Package Plastic Chip Carrier 
= WIDE OPERATING VOLTAGE RANGE Gears ete TAGE 
Vcc (OPR) = 2V to 6V M74HC4002 B1N M74HC4002 M1 
m= PIN AND FUNCTION COMPATIBLE M74HC4002 F1 
WITH 4002B 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC4002 is a high speed CMOS DUAL 
4-INPUT NOR GATE fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 3 stages inclu- 
ding buffer output, which ensures high noise im- 
munity and stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


NC = 
No Internal 
Connection 
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M54/74HC4002 


LOGIC DIAGRAM 


A 
B 
Y 
C 
D S-7030 


ABSOLUTE MAXIMUM RATINGS 


ee eS EY NE 
[aie 
een 
ed 
eg or en 


[Pp [Power Dissipation. SSCS 00m 
[Taig [Storage Temperaure——SC~*~*~iSCSC‘ tw ts «dS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


[Symbot [ SP aameter Vee ot J 
Supply Votage TY 2 
Output Voge 010 Voc 

C 


74HC Series —40 to 85 
TA Operating Temperature S4HC. Series 55 to 125 


ag STH 
\/ Se HOMSON 
742 


Input Rise and Fall Time 


M54/74HC4002 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, = t= 6ns) 


54HC and 74HC 
sail | Min 
sca MN NE RENE 3 


Propagation Delay Time 


457 SGS-THOMSON ao 
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M54/74HC4002 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = ts=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


en _[inpitGapaciance| Cs [wo [| ol — 


Cpp (*) | Power a 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 
Icc(opr)=Cpp - Voc ° fin+!oc/4 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


A Gy SGS-THOMSON 
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kw, SGS-THOMSON M54HC4017 
AYA. wickosuecrnowies —— M74HC4017 


DECADE COUNTER/DIVIDER 


mw HIGH SPEED 
tpp =21 ns (TYP) at Vcc =5V 


= LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


m HIGH NOISE IMMUNITY 1 
VNIH = VNIL = 28% Vcc (MIN.) 


B1N F1 

a OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 

= SYMMETRICAL OUTPUT IMPEDANCE wo tnd 
lloH| = loL=4 mA (MIN.) - Bp 

= BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING NUMBERS: 

= WIDE OPERATING VOLTAGE RANGE MSSNCAOT7 E M74HC4017 C1 

- M74HC4017 B1N M74HC4017 M1 

Vcc (OPR)= 2V to 6V M74HC4017 F1 


= PIN AND FUNCTION COMPATIBLE 
WITH 4017 B 


PIN CONNECTION (top view) 


DESCRIPTION 


The M54/74HC4017 is a high speed CMOS DECA- 
DE COUNTER/DIVIDER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 
The M54/74HC4017 is a 5-stage Johnson counter 
with 10 decoded outputs. Each of the decoded out- 
puts is normally low and sequentially goes high on 
the low to high transition of the clock input. Each 
output stays high for one clock period of the 10 
clock period cycle. The CARRY output goes low 
to high after OUTPUT 10 goes low, and can be 
used in conjunction with the CLOCK ENABLE to 
cascade several stages. 
The CLOCK ENABLE input disables counting when 
in the high state. A RESET input is also provided 
which when taken high sets all the decoded out- 
puts low. 
All inputs are equipped with protection circuits NC = 
against static discharge and transient excess No Internal 
Connection 
voltage. 
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M54/74HC4017 


TRUTH TABLE 


CLOCK CLOCK ENABLE CLEAR DECODE OUTPUT (H) 


X: DON’T CARE Qn: NO CHANGE 


LOGIC DIAGRAM 


2/6 77 SGS-THOMSON 
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M54/74HC4017 


TIMING DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


a 
[ix [DC input Diode Curent ———SSC~“~*~“~*~*~‘“dSSC“‘a A 
[ox [BC Output Diode Curent ——=—SS~—‘iSSC dm 
[lo BC Output Source Sink Current Per Ouput Pin [25 =~ Sma 
[tego feng [DC Voc or Ground Curent ———SSSC*idSC“‘“‘ia SCY 
[Pp [Power Dissipation ———SSSSCSC~S~iSSC OY) 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 
RECOMMENDED OPERATING CONDITIONS 


Veo [Supp Votage—SSC~“~*‘“*dCSC“‘CSC‘#WOSOCOCOC~™~*# 
[Vo [Output Votage—SSCSC~S~SSSCS*~« og 


Vo 
74HC Series —-40to 85 Z 
2v 0 to 1000 
Input Rise and Fall Time Vcc } 4.5V Oto 500 
6 V Oto 400 


kay SGS-THOMSON _— CCG 
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M54/74HC4017 


DC ELECTRICAL CHARACTERISTICS 
Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition 54HC and 74HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Low Level Output 
Voltage 


Input Leakage 
urrent 


loc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, CL =15pF, Input t,; = t;=6ns) 


Propagation Delay Time 
(CK-QN, CARRY OUT) 


Propagation Delay Time 
(CLEAR-Q - CARRY OUT) 


ee k SGS-THOMSON 
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M54/74HC4017 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time (CLOCK,CE 
Q, CARRY) 


Propagation Delay 
Time (CLEAR-Q 
CARRY OUT) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum 
Set-up Time 


Minimum 
Hold Time 


Minimum 
Removal Time 
(CLEAR) 


ae (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation: 
Icc(opr) = Cpp * Vcc ° fin+!cec 
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M54/74HC4017 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Qo 
CARRY OUT 


S-10434 


fos == === 0H 
/ 


Ul 


$-10508 S- 10509 


TEST CIRCUIT Icc (Opr.) 


OUTPUTS 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC4020 


IST A ce laa ata M74HC4020 


. MICROELECTRONICS 


14-STAGE BINARY COUNTER 


= HIGH SPEED 
fax = 60 MHz (TYP) at Voc =5V 


= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 


m HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Voc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon} = loL=4 mA (MIN.) 


=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

we WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 4020B 


DESCRIPTION 


The M54/74HC4020 is a high speed CMOS 
14-STAGE BINARY COUNTER fabricated in sili- 
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low consumption. 

A clear input is used to reset the counter to the all 
low level state. A high level on CLEAR accompli- 
shes the reset function. A negative transition on 
the CLOCK input increments the counter by one. 
Twelve kinds of divided output are provided; 1 
and 4" stage to 14'"stage. The Maximum division 
available at last stage is 1/16384 x fij at clock. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 


| x | HH | ALLOUTPUTS=“L” 
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1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
SO Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4020 F1 M74HC4020 C1 
M74HC4020 B1N M74HC4020 M1 
M74HC4020 F1 


PIN CONNECTION (top view) 


14 | CLEAR 


NC = 
No Internal 
Connection 
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M54/74HC4020 


LOGIC DIAGRAM 


CLOCK 


\ 
D 0 re) D oD D fe) 
bs i a c a ck @ cK 6 ck @ cK 6 ck =6Q 
© O cK Qa K Qa 
R R R R R R R 


CLEAR | >o—a > 


ABSOLUTE MAXIMUM RATINGS 


[—Symbor [Parameter value 
eae 
a 
a oe 


[Tag [Storage Temperature ——SSCSC~“~“~*~“~rYC*~‘ tw wd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
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M54/74HC4020 


RECOMMENDED OPERATING CONDITIONS 


owen ee 
[Suppiyvotage—SSCSC~“~*~*~sdSCSC“‘CNC‘é OSC 


. 74HC Series -—-40to 85 
Operating Temperature 54HC Series — 55 to 125 


DC ELECTRICAL CHARACTERISTICS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
6. 


0 
5.8 
0.0 
0.0 

a 


—4.0 mA 
; —5.2 mA ; me 
Low Level Output | 2. 
Voltage : 20 vA 
; 4.0 mA 0.26 
5.2 mA 0. 0.26 


29° 
88 


H 
° 


Input Leakage =Voc or GND +0. 
Current 


Quiescent Supply =Vcc or GND 
Current 


Z 
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M54/74HC4020 


AC ELECTRICAL CHARACTERISTICS (Vcc=5V, Ta =25°C, C_=15pF, Input t, = t= 6ns) 


54HC and 74HC 
Parameter 

a ee 
alia a 
tTHL 
teLH Propagation Delay Time 15 
tpHL (CLOCK - Q1) 
tpHL Propagation Delay Time 7 
tpHL (Qn - Qn+1) 
tpLH Propagation Delay Time 
PH (CLEAR) 


| fax | Maximum | Maximum Clock Frequency _| | Maximum Clock Frequency _| a ee ee 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ty = 6ns) 


Ta = 25°C — 40 to 85°C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation Delay 
Time 

(CLOCK - Q1) 
Propagation Delay 
Time 

(Qn-Qn +1) 
Propagation 

Delay Time 
(CLEAR) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width (CLOCK) 


Minimum Pulse 
Width (CLEAR) 


Minimum 
Removal Time 


a a a ec 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


current consumption without load. (Refer to Test Circuit) 
Average operating current is: loc(opr) = Cpep * Vcc: fintlcc 
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M54/74HC4020 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


TEST CIRCUIT Icc (Opr) 


S - 10485 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERIRISTCS TEST 
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M54HC4022 


Ays SEE Taeiee M74HC4022 


« MICROELECTRONICS 


OCTAL COUNTER/DIVIDER 


= HIGH SPEED 
fMax = 44 MHz (TYP.) at Vcc= 5V 

a LOW POWER DISSIPATION 
Icc = 4 nA (MAX.) at Ta =25°C 

m HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN). 

a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

mw SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lot = 4 mA (MIN.) 

w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 4022B 


DESCRIPTION 


The M54/74HC4022 is a high speed CMOS OC- 
TAL COUNTER/DIVIDER fabricated in silicon ga- 
te C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It contains a 4-stage divide-by-8 Johnson counter 
with 8 decoded outputs (Q0-Q7) and a Carry-out 
bit. This counter is advanced on the positive edge 
of the clock signal when CLOCK ENABLE input 
is held low, or is advanced on the negative edge 
of clock enable signal when CLOCK input is held 
high, and the selected one of eight outputs goes 
high. Holding the CLEAR input high clears the 
counter to zero regardless of the other input con- 
ditions. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 


TRUTH TABLE (X= DON’T CARE) 


|cLock | GE_| CLEAR [DECODER OUTPUT(H) 


QO 
NO CHANGE 
NO CHANGE 
NO CHANGE + 1 
NO CHANGE 
NO CHANGE 
NO CHANGE + 1 


M54HC4022 F1 M74HC4022 C1 
M74HC4022 B1N M74HC4022 M1 
M74HC4022 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC4022 


LOGIC DIAGRAM 


TIMING CHART 


‘CLEAR 


CLOCK 
CLOCK ENABLE 
Sg RS als a ie FR a 


Q5 


Q6 


Q?7 


CARRY OUT 
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M54/74HC4022 


ABSOLUTE MAXIMUM RATINGS 


[| symbot =| ——‘“‘;C*CéP rameter = | Ste | nit 
DC Input Voltage —0.5 to Voc + 0.5 


Voc 
Vi 
Vo 
[Dc Output Diode Curent ————SCS~SS wm 
[lo [BC Output Source Sink Curent Per Ouput Pin [#25 *|SmaA 
[P| Power Dissipation ————SSSCS~S~iSS Om 
[Tatg | Storage Temperature SCS~=~“~*‘“~*~*CSC‘“t TSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | tte 


Supply Voltage 


input Voge : 


2 74HC Series —40 to 85 
Operating Temperature ¢ sic Series ~55 to 125 


Input Rise and Fall Time 


INPUT AND OUTUT EQUIVALENT CIRCUIT 


fy SGS-THOoMSon CG 
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M54/74HC4022 


DC SPECIFICATIONS 
Ta=25°C 
54HC and 74HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


5.9 
—-4.0mA | 4.18 
—5.2 mA | 5.68 


Low Level Output 


Icc Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_ =15pF, Input t, = ts = 6ns) 


54HC and 74HC 


Parameter 


| Min, | Te 
Output Transition Time 
tTHL 
tPLH Propagation Delay Time 
tPHL (CLOCK-Q, CARRY) 
a 
| we 


tPLH Propagation Delay Time 
tpHL (CLEAR-Q, CARRY) 


Maximum Clock Frequency 


4/6 
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M54/74HC4022 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t= 6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time (CLOCK-Q, 
CARRY) 


Propagation Delay 
Time (CLEAR-Q, 
CARRY) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum Pulse 
Width 

(CLEAR) 
Minimum 
Set-up Time 


Minimum 
Hold Time 


Minimum 
Removal Time 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation 
Icc(opr)= Crp * Vcc - fin+!cc 
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M54/74HC4022 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Qo 
CARRY OUT 


TEST CIRCUIT Ic¢ (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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ITT part ped arid 


a HIGH SPEED 
tpp = 15 ns (TYP.) at Vcc= 5V 


m LOW POWER DISSIPATION 
Ioc = 4 pA (MAX.) at Ta = 25°C 
w HIGH NOISE IMMUNITY 
VNIH = Vnit = 28% Voc (MIN). 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


m SYMMETRICAL OUTPUT IMPEDANCE 
lon! = loc = 4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 4024B 


DESCRIPTION 


The M54/74HC4024 is a high speed CMOS 
7-STAGE BINARY COUNTER fabricated in silicon 
gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. The HC4024 is a 
7 stage Counter. This devices is incremented on 
the falling edge (negative transition) of the input 
clock, and all its outputs are reset to a low level 
by applying a logical high on their reset input. All 
inputs are equipped with protection circuits against 
Static discharge and transient excess voltage. 


TRUTH TABLE 


» 4 


OUTPUT STATE 


X: DON’T CARE 


October 1988 


M54HC4024 
M74HC4024 


7-STAGE BINARY COUNTER 


1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


- 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4024 F1 M74HC4024 C1 
M74HC4024 B1N M74HC4024 M1 
M74HC4024 F1 


PIN CONNECTIONS (top view) 


No internal 
Connection 
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M54/74HC4024 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


DC Output Voltage =05 to Vog+05 


[Tag [Storage Temperature —=S~=~“*~“~*~*~*~“rC*‘“C WW HCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Input Voltage 0 to Vcc a 
a 


V 
V 
: 74HC Series —40to 85 
2V 0 to 1000 
Vec j 4.5V 
6 V 


2/5 - N 
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Input Rise and Fall Time 


M54/74HC4024 


DC SPECIFICATIONS 


pe| mee fe 


High Level Input | 2.0 
Voltage 


ViL Low Level Input : 0.5 
Voltage ; 1.35 
1.8 
Vou | High Level Output} 2. -M | to | 1.9 | 2.0 1.9 1.9 
Voltage : ViH —20 pA 44 | 45 4 4.4 
: or 5. 6.0 


Ta =25°C 
54HC and 74HC 


— 40 to 85°C | — 55 to125°C 


Test Condition 


< 


< 


4 P 
9 5.9 5.9 
ViL ~4.0mA | 4.18 4.13 4.10 
—-5.2mA | 5.68 5.63 5.60 
Low Level Output | 2. 0.0 
Voltage : Vin 20 pA 0.0 V 
6.0 or 0.0 
VIL 4.0 mA 0.17 | 0.26 0.40 
5.2 mA 0.18 | 0.26 0.40 
Input Leakage Vi=Vcc or GND +0.1 +1.0 +1.0] pA 
Current 
land Uaccialarade ca gh ea Sind Sak ine a Sead 


Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta= 25°C, Cy, = 15pF, Input t,=ts=6ns) 


54HC and 74HC 
doieiiaed | Min, 
i a CS 3 
tTHL 
tPLH Propagation Delay Time 
tPHL (QN - QN + 1) 
tpLH Propagation Delay Time 
tPHL (CK - Q1) 


tPHL Propagation Delay 
Time (CL-Q) 


Maximum Clock Frequency 
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M54/74HC4024 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,; =t¢=6ns) 


Ta = 25°C — 40 to 85°C 


Test Condition 5S4HC and 74HC 74HC 


Output Transition 
Time 


Propagation Delay 
Time 

(Qn - Qn +1) 
Propagation Delay 
Time 

(CLOCK-Q1) 


Propagation Delay 
Time 
(CLEAR - Qn) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 

(CLOCk) 
Minimum Pulse 
Width 

(CLEAR) 


Minimum 
Removal Time 
ae 


Input jinput Capacitance | 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation: lcc(opr) = Cpp * Voc ° fint+!cc 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


ee Be {77 SGS-THOMSON 
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M54/74HC4024 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S ~ 10417 


90%. 
CLOCK 50% 
10%. 


TEST CIRCUIT Icc¢ (Opr.) 


S$-10420 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC4028 


IT ere ata M74HC4028 


. MICROELECTRONICS 


BCD-TO-DECIMAL DECODER 


w HIGH SPEED 
tpp = 25 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


ew HIGH NOISE IMMUNITY 
Vain = VNiIL = 28% Voc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lol = 4 mA (MIN.) 

ws BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 4028B 


DESCRIPTION 


The M54/74HC4028 is a high speed CMOS BCD- 
TO-DECIMAL DECODER fabricated in silicon ga- 
te C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. A BCD code applied to the 
four inputs (A to D) provides a high level at the se- 
lected one of the decimal decoded outputs. An il- 
legal BCD code such as eleven to fifteen gives a 
low level at all outputs. The device also can be used 
as 3-TO-8-LINE DECODER, when D input is assi- 
gned as a disable input. The device is useful for 
code conversion, address decoding, memory se- 
lection, demultiplexing, or read out decoding. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


October 1988 


1 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— md 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4028 F1 M74HC4028 C1 
M74HC4028 B1N M74HC4028 M1 
M74HC4028 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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TRUTH TABLE 


SELECTED OUTPUT 


O;r (MOI O/T wOLOoOlMm], oO] ao 


Bile alse iielo eis 
ce eel dl 
Co ele ell 
Bl [offal] [+] +[+ | 
dee eee ae 
Fl [+[[+] =|] [+] [|] + 
cd el ell le 
Cd ll el be ll 
ce et a ad 
ce ol el lle 
Beale ll dei 
gfe || [= [=| -[+]=|=||-]= [1g 
So [-]-[2 [> [5] =|=[=[>[-[e[eE 
: 


Tye 


TS 


NPUT 


F 


LOGIC DIAGRAM 
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M54/74HC4028 


ABSOLUTE MAXIMUM RATINGS 


ek A 


DC Input Voltage —0.5 to Voc + 0.5 
DC Output Voltage —0.5 to Voc + 0.5 
[tk | BC Input Diode Current [tom 


[Pp [Power Dissipation SSSSCS~S~S~iSSCSCt) «Ym 
[Tag [Storage Temperature. ——=SsC=~=“‘*~*~‘dtCSC*C‘ TGCS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


| t~*~=“‘éiPrameters=———i‘iL(C(‘(‘SCSC“‘#]C Skt S| Sst 


: 74HC Series —-40to 85 


Input Rise and Fall Time Oto 500 


Oto 400 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54/74HC4028 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


. 4 
Low Level Input ‘ 
Voltage : 
d 1 
. 4 
; 5 


2 
9 
4 
9 


High Level Output 
Voltage 


—-4.0 mA | 4.18 
—5.2 mA | 5.68 
Low Level Output | 2. 
Voltage 45 | Vin 20 pA 
6.0 or 
ViL 4.0 mA 
5.2 mA 
Input Leakage Vi=Vcc or GND 
Current 
Icc | Quiescent Supply Vi=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, CL=15pF, Input t, = tf =6ns) 


54HC and 74HC 
Parameter 


min | tye | Max, 

BW ceri OO 

tTHL 
tPHL (A,B,C-D) 


45 SG S-THOMSO 
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M54/74HC4028 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(A, B, C, D) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation: 
Icc(opr) = Cpp ° Vcc * fint+!cc 


SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.) 
WAVEFORM 


S$ -10415 


S-10414 


INPUT TRANSITION TIME IS THE SAME AS THAT IN 
CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC4040 


Ays Se eernenes M74HC4040 


. MICROELECTRONICS 


12-STAGE BINARY COUNTER 


a HIGH SPEED 
fmMax = 60 MHz (TYP.) at Vcc= 5V 
m LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 
w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 

=» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 4040B 


DESCRIPTION 


The M54/74HC4040 is a high speed CMOS 
12-STAGE BINARY COUNTER fabricated in sili- 
con gate C?MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low consumption. 

A clear input is used to reset the counter to the all 
low level state. A high level on CLEAR accompili- 
shes the reset function. A negative transition on 
the CLOCK input increments the counter by one. 
Each division stage has an output; the final frequen- 
cy is fx 1/4096. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


TRUTH TABLE 


rerook | cusan | ovreur stare 
racec 


X: DON’T CARE 
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BIN F1 
Plastic Package Ceramic Frit Seal Package 


C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4040 F1 M74HC4040 C1 
M74HC4040 B1N M74HC4040 M1 
M74HC4040 F1 


a 
a om 


PIN CONNECTIONS (top view) 


14L] CLEAR 


NC = 
No Internal 
Connection 
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M54/74HC4040 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[“symbot [SC arameter | Vatu | unt 
DC Input Voltage =05 to Veg + 0.5 
DC Output Voltage —0.5 to Voc + 0.5 


[Taig [Storage Tempereture—=S=~=~“*‘“*~‘“dSC*‘“C Wo Hw“ 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
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M54/74HC4040 


RECOMMENDED OPERATING CONDITIONS 


input Votage 


Operating Temperature “4HC Series —40to 85 
Pr. g P 54HC Series — 55 to 125 


Input Rise and Fall Time 


DC SPECIFICATIONS 


Ta=25°C ~55 to125°C 


54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


a pf te]. 19 | 20 


451 Vi | —-20 pA 45 V 
Vit | —4.0 mA er tai <5 
—5.2 mA | 5.68 | 5.8 5. 5 
2.0 
45) Vin 20 pA 
6.0 or 
ViL 4.0 Porn aa 0.26 Bl 
5.2 Porn 0.18 | 0.26 0.40 
Input Leakage Vi=Vcc or GND +0.1 +1.0 +1.0 
Current 
lcc | Quiescent Supply Vi=Vcoc or GND pA 
Current 


High Level Output 
Voltage 


Low Level Output 
Voltage 


ky SGS-THoMson — 
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M54/74HC4040 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, Cy = 15pF, Input t;=t;=6ns) 


54HC and 74HC 
Parameter 


p. 


| min | te 

tTHL 
tpLH Propagation Delay Time 
tpHL (CLOCK - Q1) 

Propagation Delay Time 7 

(Qn - Qn + 1) 
tPpLH Propagation Delay Time 
tPHL (CLEAR) 


| fmax | Maximum Clock Frequency 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,; = t¢= 6ns) 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Parameter 


Output Transition 
Time 


Propagation Delay 
Time 
(CLOCK - Q1) 


Propagation Delay 
Time 

(Qn - Qn + 1) 
Propagation 
Delay Time 
(CLEAR) 


Maximum Clock 
Frequency 


oh, 
OW Oo 
+ 0 © 
oad 
SRS 


Minimum Pulse 
Width 
(CLOCk) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum : 
Removal Time : 


Input Capacitance a 


75 
15 
13 
ae Eee | 10 | pF 
Cpp (*) | Power Dissipation pF 
Capacitance 
Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 


Current consumption without load. 
Average operating current can be obtained by the following equation: lcc(opr) = Crp * Vcc * fin+loc 


~ ky, SGS-THOMSON 
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M54/74HC4040 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S -— 10417 
S- 10 416 


CLOCK 50% 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC4049B 
M54/74HC4050B 


HC4049B HEX BUFFER/CONVERTER (INVERTER) 
HC4050B HEX BUFFER/CONVERTER 


a HIGH SPEED 
tpp = 10 ns (TYP.) at Vcc= 5V 


= LOW POWER DISSIPATION 
loc = 1 pA (MAX.) at Ta = 25°C 

@ HIGH NOISE IMMUNITY 
VNIH = VNIL= 28% Voc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
[lon] = lo = 6 mA (MIN.) 

m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 4049B/4050B 


DESCRIPTION 


The M54/74HC4049B and the M54/74HC4050B are 
high speed CMOS HEX BUFFER fabricated in si- 
licon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con- 
sumption. 

The MS54/75HC40498B is an inverting buffer, while 
the M54/74HC4050B is a non-inverting buffer. 
The internal circuit is composed of 3 stage or 
2-stage inverters, which provides high noise immu- 
nity and a stable output. 

Input protection circuits are different from those of 
the high speed CMOS IC’s. 

The Vcc side diodes are designed to allow logic- 
level convertion from high-level voltages (up to 15V) 
to low-level voltages. 


October 1988 


BIN F1 
Plastic Package 


Ceramic Package 


— nd 


M1 C1 
Micro Package Chip Carrier 
ORDERING NUMBERS: 
M54HCXXXXB F1 M74HCXXXXB C1 
M74HCXXXXB B1N M74HCXXXXB M1 
M74HCXXXXB F1 


PIN CONNECTIONS (top view) 
HC4049B 


NC= 
No Internal 
Connection 
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M54/74HC4049B-4050B 


CIRCUIT SCHEMATIC (Per Gate) 
HC4049B HC4050B 


CHIP CARRIER 


NC = No Internal Connection 


ABSOLUTE MAXIMUM RATINGS 


| C™C~*~“‘éiPatrameter=— | Ste | Unit 
Supply Voltage 


ene eel 
DC Output Voltage —0.5 to Voc + 0.5 


[Tat __[ Storage Temperature ———S~S— sw Sd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(“) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 
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M54/74HC4049B-4050B 


RECOMMENDED OPERATING CONDITIONS 


[Voc [Suppyvotage —SSC=“*‘“*~dtCSC“‘CNC(‘#WOOSOCOCSC~C~™*W 
Tw input tage —SCS—~—~sS~“—sS*é~iSC“‘*‘“‘*st NS 


Output Votage 


T Operating Temperature 74HC Series —40'to 85 
A peraung some 54HC Series ~55 to 125 
0 to 1000 
Input Rise and Fall Time : Oto 500 
Oto 400 


DC SPECIFICATIONS 


Ta =25°C 
54HC and 74HC 


Parameter Test Condition 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 


Voltage 


Voltage 4.5 ) Vin —20 pA 44 | 4.5 
6.0 or 5.9 6.0 : : 
Vit | —6.0mA | 4.18 
—7.8 mA 5.68 5.60 
Low Level Output 0.0 0.1 a 


2.0 
45 | Vin 20 pA 0.0 0.1 V 
6.0 or 0.0 | 0.1 
VIL 6.0 mA 0.17 | 0.26 0.40 
7.8 mA 0.18 | 0.26 0.40 
Input Leakage 6.0 | Vi=Vcc or GND +0.1 +1.0 +1.0] pA 
Current 6.0 | V,;=15V +0.5 +5 +5 
Icc | Quiescent Supply Vi=Voc or GND pA 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta=25°C, C= 15pF, Input t,=t;=6ns) 


F symiat 54HC and 74HC jon 
Parameter 
pin | tye | Ma 
I ea 
tTHL 
ceo I 
tPHL 


G7 SGS-THOMSON —— CS 
If, MICROELECTROMICS oe 


M54/74HC4049B-4050B 


AC ELECTRICAL CHARACTERISTICS (C,; =50pF, Input t, = t;=6ns) 


| — | 


tTLH | Output Transition 
tTHL 


— 40 to 85°C | — 55 to125°C 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Time 


tPLH 44 85 105 130 
tPHL 11 17 21 26 
ze cs = a 


a 


Cpp (*) | Power Dissipation oe 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. 


Icc(opr) = Cpp'Vcc fin + lcc/4 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


HC4049B 


S - 10439 Vout 
(HC4049) 


HC4050B 


VouT 
(HC 4050) 


$-10441 


5-10 440 


TEST CIRCUIT Icc (Opr.) 


HC4049B 


S- 10442 $-104643 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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« MICROELECTRONICS 


M74HC4060 


14-STAGE BINARY COUNTER/OSCILLATOR 


= HIGH SPEED 
fax = 60 MHz (TYP) at Voc =5V 


w LOW POWER DISSIPATION 
Icc = 4 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Voc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


@ SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot =4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tpLH = tPHL 


w WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 4060B 


DESCRIPTION 


The M54/74HC4060 is a high speed CMOS 
14-STAGE BINARY COUNTER/OSCILLATOR fa- 
bricated in silicon gate C2MOS technology. It has 
the same high speed performance of LSTTL com- 
bined with true CMOS low power consumption. It 
operates ten times faster than metal-gate C7CMOS 
IC (4060B) with the same power dissipation. 
The oscillator configuration allows design of either 
RC or crystal oscillator circuits. A high level on the 
CLEAR accomplishes the reset function, i.e. all 
counter outputs are made low and the oscillator is 
disabled. 

A negative transition on the clock input increments 
the counter. Ten kinds of divided output are provi- 
ded; 4 to 10 and 12 to 14 stage inclusive. The ma- 
ximum division available at Q12 is 1/16384 f 
oscillator. 

The 9; input and the CLEAR input are equipped 
with protection circuits against static dischage and 
transient excess voltage. 


October 1988 


BIN F1 
Plastic Package Ceramic Frit Seal Package 


— nd 


M1 C1 
SO Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4060 F1 M74HC4060 C1 
M74HC4060 B1N M74HC4060 M1 
M74HC4060 F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 
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M54/74HC4060 


TRUTH TABLE 


INPUTS 


ee 


X: DON’T CARE 


FUNCTION 


COUNTER !S RESET TO ZERO STATE 
%) OUTPUT GOES TO HIGH LEVEL 
9 OUTPUT GOES TO LOW LEVEL 


COUNT UP ONE STEP. 
NO CHANGE. 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


[Taig | Storage Temperature ——SSS~*~sSC ww CY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW by 10 mW/°C: 65°C to 85°C. 


DC Output Voltage =0.5 to Voc +0.5 
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M54/74HC4060 


RECOMMENDED OPERATING CONDITIONS 


[symbol [Parameter SCC 

Supply Voltage ee TY 
74HC Series —40to 85 - 

Operating Temperature 54HC. Series _55 to 125 C 


Input Rise and Fall Time 


DC ELECTRICAL CHARACTERISTICS 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 
(Q Outputs) 


1.9 2.0 
—20 pA 4.4 4.5 
5.9 6.0 
—-4.0 mA | 4.18 
—5.2 mA | 5.68 
0.0 
20 pA 
4.0 mA 
5.2 mA 
1.8 


so MM | to Sy + - 
4.5 | Vij 4.0 4.0 4.0 V 
6.0 or 5.5 5.5 5.5 
[Seema a | ome re ee (ee eee es ee 
2.0 0.0 
6.0 or 0.1 


Qo, Oo Output as a Ss en Pe ee ee Ee 
Input Leakage Vi=Vcc or GND +0.1 +1 +1 | pA 
Current 
Icc | Quiescent Supply Vi=Voc or GND pA 
Current 


G7 SGS-THOMSON _ CCG 
If, MICROELECTROMICS : 
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Low Level Output 
Voltage 
(Q Outputs) 


High Level Output 
Voltage 


Bp, Bo Output 


Low Level Output 
Voltage 


M54/74HC4060 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C, = 15pF, Input t,=ts=6ns) 


54HC and 74HC 
Parameter 
| Min, | Typ. 


Propagation Delay Time 
(@ - Qa) 


Propagation Delay Time 
(Qn - Qn+14) 
Propagation Delay Time 
(CLEAR - Q,) 


| MAX Maximum Clock Frequency 


Ta = 25°C ~ 40 to 85°C 
54HC and 74HC 74HC 


Output Transition 
Time 


Propagation Delay 
Time 
(8, - Qa) 


Propagation Delay 
Time 
(Qh - Qn+1) 


Propagation Delay 
Time 
(CLEAR - Q,) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
CLOCK (8) 


Minimum 
Pulse Width 
(CLEAR) 


Minimum Removal 
Time 
(CLEAR) 


Note (*) Cpp is defined as the value of the IC’s of internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation Icc (Opr.)= Cpp ¢ Vcc « fintloc 


OO ee GSS TH N 
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M54/74HC4060 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tpi, tpH_ (CLOCK-Q) tw (CLOCK) tpy_ (CLEAR - Qn), tw (CLEAR) 


S -10459 


TEST CIRCUIT Icc (Opr.) 


+ 0, INPUT t,=t;=6 ns 
DUTY = 50% 


NOTE: WHEN CR OR CRYSTAL OSCILLATION CIRCUIT IS ADOPTED, THE DYNAMIC POWER DISSIPATION WILL 
BE GREATER THAN THE MEASURED VALUE FROM THE TEST CIRCUIT SHOWN LEFT, BECAUSE THESE 
OSCILLION CIRCUITS SPEND MUCH SUPPLY CURRENT 


: 5/6 
A971, SSsnaoanes ae 


M54/74HC4060 


TYPICAL CLOCK DRIVE CIRCUITS 
EXTERNAL CLOCK DRIVE TYPICAL CIRCUIT TYPICAL CRYSTAL CIRCUIT 


R8 :2RX ~ 10RX 


6/6 
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QUAD BILATERAL SWITCH 


w HIGH SPEED 

tpp = 12 ns (TYP.) at Vcoc= 5V 
= LOW POWER DISSIPATION 

loc = 1 pA (MAX.) at Ta = 25°C 
m HIGH NOISE IMMUNITY 

Vain = VNIL = 28% Vcc (MIN.) BIN F1 


ws OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 


w SYMMETRICAL OUTPUT IMPEDANCE cat tng 


lon] = lo. = 4 mA (MIN.) 


M1 C1 
m= BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPLH = tPHL ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE MS4HC4066 F1 M74HC4066 C1 
Vo (OPR) = 20 1 8 wrareaies EIN MPCs 
aw PIN AND FUNCTION COMPATIBLE 
WITH 4066B 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC4066 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The C input is provided to control the switch. The 
switch in on when the C input is held high and off 
when C is held low. 


CONTROL INPUT 


NC = 
No Internal 
Connection 
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M54/74HC4066 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Tag [Storage Temperature —=SC~=~“‘*‘*~‘“‘~*~‘~dtCSC*~‘ SO HSCS 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


DC Output Voltage —0.5 to Voc + 0.5 


RECOMMENDED OPERATING CONDITIONS 


——ararneter Vane 


V 
V 
; 74HC Series —40 to 85 
Operating temperate 54HC Series — 55 to 125 
2V 
Vec 3 4.5V 
Oto 400 


2/5 SGS- 
—_.________________  kyg, SS ntomsos 
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Input Rise and Fall Time 


M54/74HC4066 


DC SPECIFICATIONS 


pee] ee 


Vin High Level 
Control Input 
Voltage 


Vit Low Level 
Control Input 


Ta=25°C 
5AHC and 74HC 


— 40 to 85°C | -— 55 to125°C 
Test Condition 74HC 


Refer to Ron 
Specification 


llorF| = 


0.5 
1.35 
1.8 
ON Resistance 
rae 


en 
ae 


Difference of ON 
Resistance 

between Any two 
of Four Switches 


Input/Output 
Leakage Current Vio = 6V, Von =OV 
(Switch OFF) Vio = OV, Voy = 6V 


Input Leakage 

Current 

Quiescent 

Supply Current 60. Vin=Voc or GND 


Vco=Vitc 


CHANNEL RESISTANCE (Ron) lec (Opr.) 


3/5 
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M54/74HC4066 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = tf = 6ns) 


ome Parameter 


Propagation 
Delay Time 
(Input to output) 


Output Enable 
Time 


Ta = 25°C 
54HC and 74HC 


Test Condition 


Output Disable 


Vss = —2.5V 
Sine Wave Vin =0.88Vams 
Distortion Ry, = 10kQ 

f = 1kHz 


Vssg = —2.5V 
Vin0.88Vrams 
Ri = 1kQ 


Frequency 
Response 
(Switch ON) 


Vss = —2.5V 
VinO.88Vams 


Ry = 1k0 


Feedthrough 
Frequency 
(Switch OFF) 


Crosstalk 
(Control Input to 
Signal Output) 


Crosstalk 
(Between Any 
Two Switches) 


Maximum Control 
Input Frequency 


Control Input F 
Capacitance p 


Clio |: Switch 
Input/Output 
Capacitance 
Feedthrough 
Capacitance 
Cpp(*) | Power Dissipation F 
Capacitance p 


Note (") Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. 
Icc (opr) = CppVccefin + Icc/4 (per CHANNEL). 


4/5 = 
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M54/74HC4066 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


tpLz, tpHz, tpzL, tPZH 


Vc 


Vor! 
(S4 2Vcc,S2 =GNO ) 


$-10350 Vo, 


I 
(S1=GND,S2=Vcc) 


CROSSTALK (CONTROL TO OUTPUT) 


$-10351 
SV 


CROSSTALK BETWEEN ANY TWO 
SWITCHES 


S- 10352 


VIN 


BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 


+2.5V 
+2,5V -2.5V 
Q 


° ce 


$-10353 


| sw TEST ITEM 
~3dB BANDWIDTH TEST 
FEEDTHROUGH TEST 


Ci.0; Cvo 


ee 4 MAXIMUM CONTROL FREQUENCY 


S- 10356 
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» HIGH SPEED 
tpp = 11 ns (TYP.) at Vcc= 5V 


mw LOW POWER DISSIPATION 

Icc = 1 pA (MAX.) at Ta = 25°C 
= HIGH NOISE IMMUNITY 

VaiH = VNIL = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


# SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lo. = 4 mA (MIN.) 

=m BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

a WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 4072B 


DESCRIPTION 


The M54/74HC4072 is a high speed CMOS DUAL 
4-INPUT OR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 3 stages inclu- 
ding buffer output, which gives high noise immu- 
nity and stable output. All inputs are equipped with 
protection circuits against static discharge and tran- 
sient excess voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54HC4072 
M74HC4072 


DUAL 4-INPUT OR GATE 


1 


B1iN F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4072 F1 M74HC4072 C1 
M74HC4072 B1N M74HC4072 M1 
M74HC4072 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 
797 


M54/74HC4072 


LOGIC DIAGRAM (1/2 of Device Shown) 


A 
B 
Y 
C 
D S - 7046 


ABSOLUTE MAXIMUM RATINGS 


eye ne 
a ae 
ae eae 
a ae 
Tee fen 


[Pp [Power Dissipation SSC) 
[Taig | Storage Temperature ——SSC~=~“~*~‘~*~*~*~idCSC*~“‘ TCC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


(eat, eee i ve 
Supply Voltage [06 Od 
C 


74HC Series ~40 to 85 _ 
Operating Temperature’ - 4c Gories 55 to 125 po | 
2V 0 to 1000 
Voc } 4.5V Oto 500 
Oto 400 


2 re re { SGS-THOMSO 
\/ 5 SGS “THOMSON 
798 


Input Rise and Fall Time 


M54/74HC4072 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 
ViH 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output} 2. 1.9 2.0 
Voltage ; —20 pA 4.4 4.5 
5. 6. 


9 
—4.0 mA | 4.18 | 4.31 
-—5.2mA | 5.68 | 5.8 


Low Level Output 
Voltage 


Input Leakage Vi=Vec or GND 
Current 
loc Quiescent Supply Vv 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, C_=15pF, Input t,=t,=6ns) 


ee ————— 

Parameter 

min, | typ | Ma 

BS ill OE ee ee 
tTHL 


tPLH Propagation Delay Time 
11 18 
tPHL 


SGS-THOM $$ 
ITA Se tata 799 


M54/74HC4072 


AC ELECTRICAL CHARACTERISTICS (C, = 50pF, Input t, = t= 6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 


54HC and 74HC 


Output Transition 
Time 


tTLH 
tTHL 


tPLH 56 | 110 140 
tPHL 14 22 28 
ea ae an 


| Cin | input Capacitance | Input Capacitance i aieeean: 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation: 
Icc(opr)= Crp * Vcc * fint+Icc/2 (per Gate). 


—_ = 
N@dO/]—_—N — 
owda; an o 


SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 


S - 10183 


TEST CIRCUIT icc (Opr) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


4/4 
Si AN ne ee i SGS-THOMS 
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M54HC4075 


Ays StS hoon M74HC4075 


w MICROELECTRONICS 


w HIGH SPEED 
tpp = 10 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 
Icc = 1 nA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
Vnin = VNIL = 28% Voc (MIN.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lot = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 4075B 


DESCRIPTION 


The M54/74HC4075 is a high speed CMOS TRI- 
PLE 3-INPUT OR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 4 stages inclu- 
ding buffered output, which gives high noise im- 
munity and a stable output. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


October 1988 


TRIPLE 3-INPUT OR GATE 


BiN 
Plastic Package 


1 
Ceramic Frit Seal Package 


~ 


ae mg 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4075 F1 M74HC4075 C1 
M74HC4075 B1N M74HC4075 M1 
M74HC4075 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 


1/4 


801 


M54/74HC4075 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


me, eer ee 
ie 
an ee 


[Tag [Storage Temperature ——SOSC~*~*~isSCSC tw wd 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol _| | Cate nit 
Voc _[SuppiyVotage——SCSC*~“~*~*~*é~iSC“‘*C WGC‘ 
Tw [imput Votage ——SSCS*~—S~“—*~sSSC“‘*‘“‘ GG CC 
ares oa 


V 
Vv 
Output Voltage V 
, 74HC Series - 40to 85 5 
Operating Temperature «1116 Series ~55 to 125 
2V 0 to 1000 
Voc 3 4.5V Oto 500 
6 V Oto 400 


Input Rise and Fall Time 


a4 CCC~C~‘“‘(##C“‘(<3«US™SC~C‘(‘(C;M” @ #éSGs-THOMSON 
a VF. MICROELECTROMICS 


M54/74HC4075 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input : : : 
Voltage : ; 1.35 
1.8 


High Level Output} 2. 1.9 


Voltage , 4.4 
4.18 
: 5.68 
Low Level Output | 2. 
Voltage ; 


5.9 | 6.0 
0.1 
0.1 
0.1 


+0. 


Quiescent Supply 
Current 


0.17 
0.18 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta =25°C, C_=15pF, Input t,; = t¢ = 6ns) 


54HC and 74HC 
Parameter 
He te 8 
tTHL 


pommre [ee 
tPHL 


TI ‘THOMSON ._—s—i‘( ai‘; 
S/ A SG THOMSON 
803 


M54/74HC4075 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, =t,=6ns) 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Test Condition 54HC and 74HC 74HC 


Output 

Transition 

Time 

Propagation Delay 
Time 


CIN Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 
Average operating current can be obtained by the following equation. Icciopr) = Cpp*Vccefin + lcc/3 (per Ge 3) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


S - 10183 


TEST CIRCUIT Icc (Opr.) 


5-10187 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


4/4 kz SGS-THOMSON 
sw A7Ag 99, MICROELECTRONICS 
804 


SGS-THOMSON M54HC4078 
ys MICROELECTRONICS M74HC4078 


8 INPUT NOR/OR GATE 


w HIGH SPEED 
tpp = 14 ns (TYP.) at Vcc= 5V 


ws LOW POWER DISSIPATION 

loc = 1 pA (MAX.) at Ta = 25°C 
= HIGH NOISE IMMUNITY 1 

Vain = VNIL = 28% Vecc (MIN.) BIN Ft 


a OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE cae tng? 


llonl = lot = 4 mA (MIN.) 


M1 C1 

gs BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 

tpLH = tPHL ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE MS54HC4078 F1 M74HC4078 C1 

M74H 

Voc (OPR) = 2V to 6V M7ACA07E BIN M74HC4078 M1 
a PIN AND FUNCTION COMPATIBLE 

WITH 4078B 

PIN CONNECTIONS (top view) 

DESCRIPTION 


The M54/74HC4078 is a high speed CMOS 8 IN- 
PUT NOR/OR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 


October 1988 1/4 


805 


M54/74HC4078 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[Symbot__[ ___—~—~—~Parameter——dT SCV [Unt 
eed ae 
oe 
= 
Piegiecianp 


[Tag [Storage Temperature ——=S~=~“*~*~*~‘~drCSC*‘“ HC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


a a 
input Voge 


Output Votage 
74HC Series —- 40to 85 
Operating Temperature - 1110 Series —55 to 125 


Input Rise and Fall Time 


2/4 


ky7, SGS;THOMSON 


806 


M54/74HC4078 


DC SPECIFICATIONS 


Ta=25°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 

Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy. =15pF, Input t, = ts=6ns) 


 ———E——————— 
ee Min, p Max, 
He acl ON a a 
{THL 
tPHL 


ti 3/4 
ky7, S&S;THOMSON a 


M54/74HC4078 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts = 6ns) 


Ta=25°C — 40 to 85°C | — 55 to125°C 


Test Condition 54HC and 74HC 


tTLH Output 
TTHL Transition 
Time 


Propagation Delay 
Time 


Gy | Input Capacitance s{ of —| wl —| 10] pF | 


Cpp (*) | Power oo pF 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 


Average operating current can be obtained by the following equation. Icc(opr = Cpp*Vcc-fin + Icc- 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


OUTPUT X 


OUTPUT X 


S- 10238/4 
OUTPUT Y 


S- 10239 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


a SGS-THOMSON 
808 ST. MICROELECTRONICS 


ITT are alps — 


M54HC4094 
M74HC4094 


8-BIT SIPO SHIFT LATCH REGISTER (3-STATE) 


= HIGH SPEED 
fMax = 42 MHz (TYP.) at Voc = 5V 


u LOW POWER DISSIPATION 
Icc = 4 2A (MAX.) at Ta = 25°C 


m= HIGH NOISE IMMUNITY 
VaIH = VNIL = 28% Vcc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loc = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


ms WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


w PIN AND FUNCTION COMPATIBLE 
WITH 4094B 


DESCRIPTION 


The M54/74HC4094 is a high speed CMOS 8 BIT 
SIPO SHIFT LATCH REGISTER fabricated with si- 
licon gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device consists of an 8-bit shift register and 
an 8-bit latch with 3-state output buffer. Data is shif- 
ted serially through the shift register on the positi- 
ve going transition of the clock input signal. The 
output of the last stage (Qs) can be used to casca- 
de several devices. 

Data on the Qs output is transferred to a second 
output (Qs’) on the following negative transition of 
the clock input signal. The data of each stage of 
the shift register is provided with a latch, which lat- 
ches data on the negative going transition of the 
STROBE input signal. When the STROBE input is 
held high, data propagates through the latch to a 
3-state output buffer. 

This buffer is enabled when OUTPUT ENABLE in- 
put is taken high. All inputs are equipped with pro- 
tection circuits against static discharge and 
transient excess voltage. 


October 1988 


t 


BIN 


Plastic Package Ceramic Frit Seal Package 


M1 C1 


Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC4094 F1 M74HC4094 C1 
M74HC4094 B1N M74HC4094 M1 
M74HC4094 F1 


PIN CONNECTIONS (top view) 


< 
a 
= 
x 
Ww 
w 
i 

3 


NC = 
No Internal 
Connection 


1/6 
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M54/74HC4094 


TRUTH TABLE 


SERI. OUT 


© 
z 
©) 


Zz 
©) 


Q 


O 
Zz 
O 


N“N N N“N N 
= 


z 
?) 


z 
.?) 


X: DON’T CARE 
NC: NO CHANGE 
Z: HIGH IMPEDANCE 


ABSOLUTE MAXIMUM RATINGS 


a 7 


DC Output Voltage — 0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C. 


RECOMMENDED OPERATING CONDITIONS 


Se pene eee 
Input Voltage 0 to Vcc a Cee 


V 
v 
. 74HC Series —40to 85 

2V 0 to 1000 
Vec 3 4.5V Oto 500 
Oto 400 


a a A ee ro eS {57 SGS-THOMSON 


MICROELECTRONICS 
810 


Input Rise and Fall Time 


M54/74HC4094 


LOGIC DIAGRAM 
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LOGIC DIAGRAM 


CLOCK 
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M54/74HC4094 


DC SPECIFICATIONS 


High Level Input | 2.0 
Voltage 4.5 
6.0 
Low Level Input 2.0 
Voltage 4.5 
6.0 


Ta =25°C 
54HC and 74HC 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 

Current 
loz 3-State Output Vi; = Vin or Vit 

Off-State Current Vo=Vcc or GND 
Icc Quiescent Supply Vi=Vcc or GND 
Current 


ee a 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, Cy. = 15pF, Input t, = t= 6ns) 


54HC and 74HC 
Parameter 
pmin | typ 


tpLH Propagation Delay Time 
tPHL (CLOCK-QN) 

tpLH Propagation Delay Time 
tPHL (CLOCK-Qs, Qs’) 


Propagation Delay Time 
Maximum Clock Frequency 


4/6 fy, SGS-TH 
a yf, enero 


M54/74HC4094 


AC ELECTRICAL CHARACTERISTICS (C; = 50pF, Input t, = ts =6ns) 


Ta = 25°C — 40 to 85°C | — 55 to125°C 


54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time 

(CLOCK - Qn) 
Propagation Delay 
Time 

(CLOCK, Qs, Qs’) 
Propagation 
Delay Time 
(STROBE - Qn) 


Maximum Clock 
Frequency 


Minimum Pulse 
Width 
(CLOCK) 


Minimum 
Pulse Width 
(STROBE) 


Minimum : 75 95 110 
Set-up Time ; 15 19 22 
(SERIAL-IN) : 13 16 19 


Minimum Set-up 


Time 
(STROBE) 
rs Minimum Hold 


Time 


(SERIAL-IN) 
Minimum Hold 
Time 
(STROBE) 


3-State Output 
Enable Time 


3-State Output 
Disable Time 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation. Icc(opr)= Cpp * Vcc * fint+!cc 


Gy, SGS-THOMSON _ Ci 
\/ A mere acca 
813 


M54/74HC4094 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


0% 


SERIAL IN 


S- 10241 


Voc 
GNO OUTPUT 


ENABLE 


STROBE 


$-10243 


TEST WAVEFORM Icc (Opr.) Cpp CALCULATION 


tr=ts =6ns 
Su Eeee Cpp is to be calculated with the following 
formula by using the measured value of 


Icc (Opr.) in the test circuit opposite. 


_'ec(OPr) 


~ fineVoc 


In determining the typical value of Cpp, 

a relatively high frequency of 1MHz was 
applied to fin, in order to eliminate any 
error caused by the quiescent supply current. 


S 10244 


66 |= SGS-THOMSON 
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M54HC4511 


kyJ art lat naette M74HC4511 


« MICROELECTRONICS 


BCD TO-7 SEGMENT LATCH/DECODER/DRIVER 


= HIGH SPEED 
tpp=15 ns (Typ) at Vcc =5V 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


mw HIGH NOISE IMMUNITY 
VnIH = VNIL = 28% Voc (MIN.) 


= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
llon| = loL=20 mA (MIN.) 


w» BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ws WIDE OPERATING VOLTAGE RANGE 
Voc (OPR)= 2V to 6V 


mw PIN AND FUNCTION COMPATIBLE 
WITH 4511B 


DESCRIPTION 


The M54/74HC4511 is a high speed CMOS BCD- 
TO-7 SEGMENT LATCH/DECODER/DRIVER fabri- 
cated with silicon gate C2MOS technology. It ena- 
bles high speed latch and decode operation with 
identical pin connection and function to standard 
CMOS 4511B. 

The segment output driver, which is CMOS fabri- 
cated in silicon gate C2MOS technology, has lar- 
ge Ion Capability which enables common cathode 
Leds to be directly driven. 

When lamp test (LT) is taken “L’’, all segment out- 
puts will go to ‘‘H’’, and when blanking (Bl) is ta- 
ken ‘‘L”’ and LT is taken “‘H”’ all segment outputs 
will go to “L’’. 

These functions operate regardless of other inputs 
and are used to test the display. 

Input BI is used to pulse-modulate the brightness 
of the display. 

When an error input code (over 10) is applied to 
the BCD input, all segment outputs will go ‘‘L’’(turn 


off). 
All inputs are equipped with protection circuits 


against static discharge and transient excess 
voltage. 
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1 
Ceramic Frit Seal Package 


nd 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC4511 F1 M74HC4511 F1 
M74HC4511 B1N M74HC4511 M1 


Plastic Package 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 


1/7 
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M54/74HC4511 


TRUTH TABLE 


DISPLAY 
MODE 


EELEEEEEEE 
SPREE EE ECEEEE 
AEE EEPEPEEEEEE 
SPREE EE EPECEE 
PEP REPRE ER EEELL 


er the stage at the leading edge of LE 


ea 
ae 
Ee ee 
fe 
Lf H |e 
fa 
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Le 
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L 


SSECRCRREECS 
Oh EEE EERE EERE 
eR EEEE EERE PPE 
ee EEE EERE EEE 
BERR EEEEEE 
a EERE EEEEEE 
SP REEEEEREEEEEEE 


A 


X: DON’T CARE 


LOGIC DIAGRAM 
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DISPLAY MODE 
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ABSOLUTE MAXIMUM RATINGS 


| Symbol Parameter 


Supply Voltage 
DC Input Voltage —0.5 to Voc + 0.5 


Vg DC Output Voltage —0.5 to Voc + 0.5 V 
[tk ___| DC input Diode Current 


Vcc 
Vi 
Vo 


DC Output Diode Current 


DC Output Source Sink Current Per Output Pin + 25/—35 mA 
DC Voc or Ground Current + 150/—50 


Power Dissipation 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voge eT 


Vi 
Vo___| Output Voltage 


74HC Series —40 to 85 
Operating Temperature ¢ 4140 cories —55 to 125 


2 V 
Voc 3 4. 


Input Rise and Fall Time 


3/7 
817 


G7 SGS-THOMSON 
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M54/74HC4511 


BLOCK DIAGRAM 


DC ELECTRICAL CHARACTERISTICS 
Ta=25°C 
Parameter 54HC and 74HC 
High Level Input 


Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Input Leakage 
Current 


lcc | Quiescent Supply 
Current 


4/7 2 
— ky7, SGS_ THOMSON 


M54/74HC4511 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta=25°C, C_=15pF, Input t;=t;=6ns) 


54HC and 74HC 
alias | Max 
Typ. 
cea SA MCA SOE A 
tTHL 
tPLH Propagation Delay Time 
tpHL (BCD - Segment) 
tPHL Propagation Delay Time 
tpHt BI- Segment 
tpLH Propagation Delay Time 
tpHL LT - Segment 
tPHL Propagation Delay Time 
tPHL LE - Segment 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


Data Segment Delay Time LE-Segment Delay Time 


tpn tPHL tet tPHL 
$-10229 


Bl-Segment Delay Time LT-Segment Delay Time 


5 -10231 $-10232 


Data Set-up/Hold Time 


$-10233 


(a7 SGS-THOMSON cal 
If. MICROELECTROMCS 
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M54/74HC4511 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; = t= 6ns) 


Ta = 25°C 
Parameter Test Condition S4HC and 74HC 


trLH | Output Transition 
trH_ | Time Low to High 


Output Transition 
Time High to Low 


Nn} o 
o|° 


© ; MV] Ort 
vo) 


Propagation Delay 
Time 
(BCD-Segment) 
Propagation Delay 
Time 
(BIl-Segment) 
Propagation Delay 
Time 
(LT-Segment) 
Propagation Delay 
Time 
(LE-Segment) 
Minimum Pulse 
Width (CLEAR) 
(LE) 

Minimum 

Set-up Time 


Minimum Data 
Hold Time 


Cin input Capacitance 


I fe ee ee ee ee 
ie 
Capacitance 


Note (“) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current is: Iccjopry= Cpp * Vcc * fin+!cc 
INPUT AND OUTPUT EQUIVALENT CIRCUIT 


| 
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M54/74HC4511 


TEST CIRCUIT Icc (Opr.) 


o~ 
a 


(T 
Bi 


$-10228 


- oO AW > 
m 
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APPLICATION CIRCUIT 


Static Display Circuit 


5V + 10% 


> 


a 
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Ays GS THOMSON M54/74HC4515 


. MICROELECTRONICS 


HC4514 4-TO-16 LINE DECODER/LATCH 
HC4515 4-TO-16 LINE DECODER/LATCH (INV.) 


= HIGH SPEED 
tpp = 24 ns (TYP.) at Vcoc= 5V 


= LOW POWER DISSIPATION 
loc = 4 yA (MAX.) at Ta = 25°C 


= HIGH NOISE IMMUNITY 
Vuln = VNIL = 28% Voc (MIN.) 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon] = lot = 4 mA (MIN.) 


a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

w WIDE OPERATING VOLTAGE RANGE 
Voc (OPR) = 2V to 6V 


a PIN AND FUNCTION COMPATIBLE 
WITH 4514B/4515B 


DESCRIPTION 


The M54/74HC4514 and the M54/74HC4515 are 
high speed CMOS 4-LINE TO 16-LINE DECODERS 
WITH LATCHED INPUTS fabricated in silicon ga- 
te C2MOS technology. They have the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

A binary code stored in the four input latches (A 
to D) provides a high level (HC4514) or a low level 
(HC4515) at the selected one of sixteen outputs ex- 
cluding the other fifteen outputs, when the inhibit 
input (INHIBIT) is held low. When the inhibit input 
is held high, all outputs are kept low level (HC4514) 
or high level (HC4515), while the latch function is 
available. The data applied to the data inputs are 
transfered to the Q outputs of latches when the stro- 
be input is held high. When the strobe input is ta- 
ken low, the information data applied to the data 
input at a time is retained at the output of the lat- 
ches. All inputs are equipped with protection cir- 
cuits against static discharge and transient excess 
voltage. 
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HC4514 strose || 


B1N 


F 
Plastic Package Ceramic Frit Seal Package 


M1 
Micro Package 


ORDERING NUMBERS: 
MS4HCXXXF 1 M74HCXXXM1 
M74HCXXXB1N M74HCXXXF 1 


PIN CONNECTIONS (top view) 


Yec 


INHIBIT 


HC4515 


STROBE 


A 


a] 8! 4! a fs] al al SIO” 


oa 
z 
i=} 
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M54/74HC4514/4515 


TRUTH TABLE 


INPUTS 


INHIBIT 
L 


SELECT OUTPUT 
HC4514 — ‘H’ 
(HC4515 — ‘L’) 


a a 
a 
Ese 
eee) el 
Biot | 
Eee 
pun 
Laie 


$10 (S10) 
S11 (S11) 
$12 (S12) 


$15 (S15) 


x | yx |HO4514 — ALL OUTPUTS ‘L’ 
(HC4515 — ALL OUTPUTS ‘H’) 


x 
< 


HC 4514 


1 
@ 


$-7463 


X: DON’T CARE 


STROBE = ‘H’ 
REFER TO TRUTH TABLE 


STROBE =‘L’ 

DATA AT THE NEGATIVE 
GOING TRANSITION OF STRO- 
BE SHALL BE PROVIDED ON 
THE EACH OUPTUT WHILE 
STROBE IS HELD LOW. 


th—1 —— th 
| STROBE 


VVVVV 


YY VV VV VV VVVVVYVVY 


> 
b 
be 
B 
{> 
B. 
O a> 
be 
B 
> 
{> 
bP 
> 


FOR HC 4515 DEVICE LOGIC DIAGRAM SHOWN AT THE BOTTOM SHALL TAKE THE PLACE OF OUTPUT CIRCUITS 
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ABSOLUTE MAXIMUM RATINGS 


| Symbol =| ——~—éséirpameter” = (<ssis|C Cte | Sit 
DC Input Voltage ~0.5 to Voce + 0.5 


Vcc 
Vi 
Vo 
[lp |B Output Source Sink Current Per Output Pin | 25 —~«| sma 
[Pp [Power Dissipation ——~=~*~“~*~tCS*C“C~«tOYSSC*dtSC 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter | Unit 


see 
ce ~ 


74HC Series —- 40to 85 
Ta Operating Temperature 54HC Series _55 to 125 [te | 


Input Rise and Fall Time 


DC SPECIFICATIONS 
Ta=25°C ~ 40 to 85°C | — 55 to125°C 
54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. 
Voltage Vin 
or 


4.5 

6.0 

Vit —4.0mA | 4.18 | 4.31 
—5.2mA | 5.68 | 5.8 


Ti “ SON 3/6 
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M54/74HC4514/4515 


DC SPECIFICATIONS (Continued) 


Ta =25°C 
Test Condition 54HC and 74HC 


VoL | Low Level Output 
Voltage 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


54HC and 74HC 
Parameter 
Typ. 


nate 
tTHL 
Propagation Delay Time 
(Data - Sn, Sn) a a 
Propagation Delay Time 27 
(STROBE - Sn, Sn) 
tPLH Propagation Delay Time 
tpHL (INHIBIT - Sn, Sn) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


4/6 
—$—_—_—_—_—__—_—_—_——— {47 SGS-THOMSON 
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M54/74HC4514/4515 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t, = t= 6ns) 


Ta=25°C 
54HC and 74HC 


Output 
Transition 
Time 
Propagation Delay] 2. 108 | 215 


Time _ ; 27 43 
(DATA-Sn, Sn) ; 23 37 


tpt | STROBE-Sn Sn) | 2.0 245 
tPHL 4.5 49 
6.0 42 

INHIBIT-Sn Sn) | 2.0 88} 175 


Minimum Pulse 
Width STROBE 


Minimum Set-Up 
Time DATA 


Minimum Hold 
Time DATA 


2.0 
4.5 
6.0 
Cin Input Capacitance eee 
i HC4514 


Cpp (*) | Power Dissipation 
Capacitance HC4515 


Note (*): Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test Circuit). 
Average operating curren can be obtained by the following equation. Icc(opr) = Cpp*Vccefin + Icc. 


= SON 5/6 
IST] See enor x 


M54/74HC4514/4515 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


INHIBIT 


Sn or SN 


STROBE 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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AYA. wicnoe.ecrnomcs ———_M54/74H1C4520 


HC4518 DUAL DECADE COUNTER 
HC4520 DUAL 4 BIT BINARY COUNTER 


= LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


ew HIGH NOISE IMMUNITY 
Vain = Vai = 28% Vcc (Min.) 


m OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


BIN F1 
=e SYMMETRICAL OUTPUT IMPEDANCE Plastic Package Ceramic Frit Seal Package 
lon! = loc = 4 mA (MIN.) se an 
= BALANCED PROPAGATION DELAYS Corte tng 
tPLH = tPHL M1 i 
# WIDE OPERATING VOLTAGE RANGE Micro Package Plastic Chip Carrier 
Vcc (OPR) = 2V to 6V ORDERING NUMBERS: 
= PIN AND FUNCTION COMPATIBLE MS4HCXXXX Ft M74HCXXXX C1 
WITH 4520B/4518B Neue Tee Mi 
PIN CONNECTIONS (top view) 
DESCRIPTION 


The M54/74HC4518/4520 are a high speed CMOS 
DUAL 4 BIT BINARY COUNTERS fabricated in si- 
licon gate C2MOS technology. They have the sa- CEE 
me high speed performance of LSTTL combined 
with true CMOS low power consumption. 

They consists of two identical internally synchro- 
nous 4-stage counters. The counter stages are D- 
type flip-flops having interchangeable Clock and 
ENABLE inputs for incrementing on either the 
positive-going or negative-going transition. 

For single-unit operation the ENABLE input is main- 
tained «high» and the counter advances on each 
positive-going transition of the CLOCK. The coun- 
ters are cleared by high levels on their clear lines. 
The counter can be cascaded in the ripple mode 
by connecting Q4 to the enable input of the sub- 
sequent counter while the clock input of the latter 


GNO 


o[] 1 ENABLE 


sL] 1CLOCK 
|} 2CLEAR 


wo 


nN 
w 


9 

. i iw 
is held permanently low. = 
All inputs are equipped with protection circuits NC = < o 2 
against static discharge and transient excess No Internal Z o& 

Connection = NN 
voltage. 
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M54/74HC4518/4520 


TRUTH TABLE 


INPUTS 
FUNCTION 


a ee a ee 
re a ae 
a ee ee 


£4 


X: DON’T CARE 


NO CHANGE 
NO CHANGE 
Q0 THRU Q3 = L 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Sate |S CUnit 


DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation 
under these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


[Veo [Supp Votage—SSCSC~“~‘“~*idSC“*‘“‘*SC CS 


; 74HC Series —- 40to 85 

Operating Temperature «1116 Series ~55 to 125 
2V 0 to 1000 
Vec 3; 4.5V Oto 500 
6 V Oto 400 


2/7 . 
Ma AM iteeattteros 


V 
V 
V 
°C 


Input Rise and Fall Time 


M54/74HC4518/4520 


LOGIC DIAGRAM (1/2 HC4518) 
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TIMING CHART (HC4518) 


1/2)31/4)/5/6]7)/8/9]/O0;7]}1]1 Z{|3/4]5]/617/8}8)|]8|] 810 


Sunn 
AP nf tia fe 
EE EET 
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TIMING CHART (HC4520) 


Oj;t/2)3)/4)5]6]7] 6] 9 js 4} 99 [10 [19 12 }13 j14 715] O} 1/2 1/2|,2);2)0 


= 
“HALAL FP = 
ui FLL nh 
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M54/74HC4518/4520 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C 
Parameter Test Condition 54HC and 74HC 


High Level Input | 2.0 
Voltage 


Low Level Input 
Voltage 


High Level Output] 2. : 
Voltage : 4.4 


: 4.5 : 
5.9 6.0 5.9 
—4.0mA | 4.18 | 4.31 
: -5.2mA | 5.68 | 5.8 
Low Level Output | 2. ; 
Voltage : 20 pA 
. 4.0 mA 0.17 
: 5.2 mA 0.18 
Input Leakage Vin=Vec or GND 
Current 


o° : 
mM 
o o 


_ 


Icc | Quiescent Supply Vin=Vcc or GND 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, Cy, =15pF, Input t, = t;=6ns) 


54HC and 74HC 
Parameter 


ee 

Pe 
tTHL 

Pe ee 
tpHL (CK, CE-Qn) 


tpLH Propagation Delay Time 
(CLEAR-Qn) 
Maximum Clock Frequency 
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M54/74HC4518/4520 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t,=6ns) 


Ta=25°C — 40 to 85°C | — 55 to125°C 
54HC and 74HC 74HC 54HC 


Output Transition 
Time 


Propagation Delay 
Time 
(CK, CE-Qn) 


Propagation Delay 
Time 
(CLEAR-Qn) 


Maximum Clock 
Frequency 


Minimum Clock 
Pulse Width 
(CK, CE) 


Minimum Pulse 
Width 
(CLEAR) 


Minimum 
Removal Time 
(CLEAR) 


| 5] 10 
ae ) Power Dissipation | ncastg «=| — | 1a | 
semi | Heasz0 | — | 145 | 


Note (“) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (refer to Test circuit). 
Average operating current can be obtained from the equation: Icctopr )= Cpp*Vecefin + Ioc/2 (per circuit) 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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SWITCHING CHARACTERISTICS TEST WAVEFORMS 


$-10117 


CLOCK 
ENABLE 


S- 10118 


TEST CIRCUIT Icc¢ (Opr.) 


OUTPUTS 


S- 10119 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TESTS 
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M54HC4538 
M74HC4538 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


a HIGH SPEED 
tpp= 27 ns (TYP) at Vcc =5V 


w LOW POWER DISSIPATION 
STANDBY STATE Ioc =4 pA (MAX.) at Ta=25°C 
ACTIVE STATE Io¢ = 200 pA (TYP) at Voc = 5V 


@ HIGH NOISE IMMUNITY 
Vaio = VNIL = 28% Voc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


a WIDE OUTPUT PULSE WIDTH RANGE 
twouTtT=120ns ~ 60s over at Vcc =4.5V 


a OUTPUT PULSE WIDTH INDEPENDENT 
FROM TRIGGER INPUT PULSE WIDTH. 


mw PIN AND FUNCTION COMPATIBLE 
WITH 4538B 


DESCRIPTION 


The M54/74HC4538 is a high speed CMOS DUAL 
MONOSTABLE MULTIVIBRATOR fabricated in si- 
licon gate C2MOS technology. It has the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. Each multivi- 
brator features both a negative, A, and a positive, 
B, edge triggered input, either of which can be used 
as an inhibt input. Also included is a clear input 
that when taken low resets the one shot. The mo- 
nostable multivibrators are retriggerable. That is, 
they may be triggered reapeatedly while their out- 
puts are generating a pulse and the pulse will be 
extended. Pulse width stability over a wide range 
of temperature and supply is achieved using linear 
CMOS techniques. The output pulse equation is 
simply: PW = 0.7 (R)(C) where PW is in seconds, 
R in Ohms, and C is in Farads. 

All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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B1N F1 
Plastic Package Ceramic Frit Seal Package 


a nd 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HC123 F1 M74HC123 C1 
M74HC123 BiN M74HC123 M1 
M74HC123 F1 


PIN CONNECTIONS (top view) 


INPUTS 


INPUTS 


OUTPUTS 


NC = 
No Internal 
Connection 
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M54/74HC4538 


TRUTH TABLE 


INPUTS OUTPUTS 
NOTE 


ee 


OUTPUT ENABLE 


ae 
pn 


X: DON’T CARE 


ABSOLUTE MAXIMUM RATINGS 


[Symbol [SSC arameter 
a 
a a) 
i 
ee or en 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage 


Input Voltage 0 to Vcc 


; 74HC Series -40 to 85 - 
Operating Temperature - sic Series 55 to 125 


0 to 1000 
Oto 500 
Oto 400 


NO LIMITATION 
External Vv 3 °=«V 5K to 1M 
Resistor cc 3 °4«0V 1K to 1M 


6 kz SGS-THOMSON 
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SYSTEM DIAGRAM 


TIMING CHART 


VIH 
ViL 
Vin 


VIL 


RXICX vert 
Veer t 
Vss 


H 


V 
V 


Vcc 


L 


twourttrr 
S$ -10176/1 
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BLOCK DIAGRAM 


Note: 
(1) Cx, Rx, Dx are external components. 
(2) Dx is a clamping diode 


$-10142 


The external capacitor is charged to Vcc in the stand-by state, i.e. no trigger. When the supply 
voltage is turned off Cx is discharged mainly through an internal parasitic diode (see figures). 
If Cx is sufficiently large and Vcc decreases rapidy, there will be some possibility of damaging 
the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and 
Vcc decrease slowly, the surge current is automatically limited and damage the I.C. is avoided. 
The maximum forward current of the parasitic diode is approximately 20 mA. In cases where Cx 
is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows: 


tr= (Vcc — 0.7)-Cx/20mA 


In cases where ts is too short an external champing diode is required to protect the |.C. from the 


surge current. 


FUNCTIONAL DESCRIPTION 


Stand-by state 

The external capacitor, Cx, is fully charged to Voc 
in the stand-by state. Hence, before triggering, tran- 
sistor Qp and Qn (connected to the Rx/Cx node) 
are both turned off. The two comparators that con- 
trol the timing and the two reference voltage sour- 
ces stop operating. The total supply current is 
therefore only leakage current. 


Trigger operation 
Triggering occurs when: 


1 st) Ais “low” and B has a falling edge; 
2 nd) B is “high” and A has a rising edge; 


After the multivibrator has been retriggered com- 
parator C1 and C2 start operating and Qn is tur- 
ned on. Cx then discharges through Qn. The 
voltage at the node Rx/Cx external falls. 


When it reaches Vref, the output of comparator 
C1 becomes low. This in turn resets the flip-flop 
and Qn is turned off. 

At this point C1 stops functioning but C2 continues 
to operate. The voltage at R/C external begins to 
rise with a time constant set by the external com- 
ponents Rx, Cx. 

Triggering the multivibrator causes Q to go high 
after internal delay due to the flip-flop and the ga- 
te. Q remains high until the voltage at R/C exter- 
nal rises again to VReFu. At this point C2 output 
goes low and G goes low. C2 stops operating. That 
means that after triggering when the voltage at R/C 
external returns to VaeFH the multivibrator has re- 
turned to its MONOSTABLE STATE. In the case 
where Rx « Cx are large enough and the dischar- 
ge time of the capacitor and the delay time in the 
I.C. can be ignored, the width of the output pulse 
tw (out) is as follows: 


tw(ouT) = 0.72 Cx + Rx 
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FUNCTIONAL DESCRIPTION (Continued) 


Re-trigger operation 

When a second trigger pulse follows the first its ef- 
fect will depend on the state of the multivibrator. 
If the capacitor Cx is being charged the voltage le- 
vel of Rx/Cx external falls to Vaer_ again and Q 
remains high i.e. the retrigger pulse arrives in a ti- 
me shorter than the period Rx - Cx seconds, the 
capacitor charging time constant. If the second trig- 
ger pulse is very close to the initial trigger pulse 
it is ineffective; i.e., the second trigger must arrive 
in the capacitor discharge cycle to be ineffective. 


DC SPECIFICATIONS 


High Level Input 
Voltage 


Low Level Output 
Voltage 
(Q, Q Output) 


Icc | Quiescent 

Supply current 
Active State (1) 
Supply Current 


2.0 | Vi=Voc or GND 
4.5 | pins 2, 14 
6.0 | Vin=Vec/2 


(1): Per Circuit 


Gi SGS-THOMSON 
IF. MICROELECTRONICS 


20 pA 0.0 
0.0 
: 40 mA 0.17 | 0.26 0.40 
2a | | sem | = [oie oze| = [oss | = | 20 


Hence the minimum time for a second trigger to 
be effective, trr (Min.) depends on Vcc and Cx. 


Reset operation — 

CD is normally high. If CD is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 


Also transistor Op is turned on_and Cx is charged 
quicky to Vcc. This means if CD input goes low, 
the IC becomes waiting state both in operating and 
non operating state. 


Ta=25°C 
54HC and 74HC 


~ 40 to 85°C 
74HC 


Input Leakage Vi=Vcc or GND +0.1 +1.0 +1.0] pA 

Current 

pescws [oo [meer © [= [= [ose] — [oo] — [os 
1 Ramachandra 


40 | 120 160 pA 
0.1 | 0.3 0.4 mA 
0.2 | 06 0.8 mA 
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AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, C= 15pF, Input t,=t,=6ns) 


ome | meer |] 
{THL 


tPLH Propagation Delay Time 
tPHL (A,B-Q,Q) 
tpLH Propagation Delay Time 
tpHL (CD-Q,Q) 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = t,=6ns) 


Ta = 25°C 
54HC and 74HC 


Output Transition 
Time 


Propagation Delay 
Time _ 
(A, B-Q,Q) 


Propagation Delay 
Time 


tPLH 2.0 245 
tpH. | Time _ 4.5 ~ 
(CD-Q, Q) 6.0 
twouT | Outpul Pulse les = 12pF 210 
Width ole = 1k2 140 
Cx = 100pF 
Rx = 10kO 


aie 1000pF 
ae = 10k0 


Output Pulse 
Width Error 

Between Circuits 
(in Same Package) 


Minimum Trigger 
Pulse Width 


Minimum Clear 
Pulse Width 


OOF a {57 SGS-THOMSON 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Ta = 25°C 
54HC and 74HC 


[Min. | Typ. | Max. | Min. | 
Minimum 4.5 Cx = 100pF 74 
Retrigger Fa 0 Rx = 1KQ 63 
Time 

Cx =0.01 nF 1.1 4 

Rx = 1KO 1.0 b 

Minimum Clear ie 
Removal time a 


Input Capacitance| _| 


= (*) | Power Dissipation mors 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
Icc(opr) = Crp * Voc * fin+!cc’ - Duty/100 + I¢c/2 (per monostable) (Icc’: Active Supply Current) (Duty: %) 


— 40 to 85°C 
74HC 


Parameter Test Condition 


TEST CIRCUIT Icc (Opr.) Output Pulse Width Constant 
K = Supply Voltage 


S-10146 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE 
OF SWITCHING CHARACTERISTICS TEST 
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twouT - Cx Characteristics (Typ.) trr - Vcc Characteristics (Typ.) 


twouT 
(ps) + 


10 


1 awe = 


; Ht —— fort tt amass 
6 He} ot tH on na eS ve 
4 
2 


Oo 
—_ 
LS] 
WwW 
a 
mn 
for) 
< 
(2) 
ie) 
--~ 
< 
—_ 


SWITCHING CHARACTERISTICS TEST WAVEFORM 
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kys re at pate ate M74HC4543 


. MICROELECTRONICS 


BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER 


= HIGH SPEED 
tpp = 44 ns (TYP.) at Vcc = 5V 


=u LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


w HIGH NOISE IMMUNITY 
Vain = Vnit = 28% Vcc (MIN.) 


mw OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
lon! = lo. = 4 mA (MIN.) 


= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR) = 2V to 6V 


m PIN AND FUNCTION COMPATIBLE 
WITH 4543B 


DESCRIPTION 


The M54/74HC4543 is a high speed CMOS BCD- 
TO-7 SEGMENT DECODER WITH LCD DRIVER 
fabricated in silicon gate C@MOS technology. High 
speed latch and decode operation 120 times as fast 
as standard CMOS 4511B while CMOS low power 
consumption in maintained. This device consist of 
BCD-TO-7 segment decoder with a BCD input latch 
and a 7-segment driver for a liquid crystal display 
(LCD). When any illegal BCD input signal is applied 
or input BI is held high, the display is blanked. 
When driving LCDs, a common square wave signal 
should be applied not only to the PH input of this 
device but also to the electrically common back- 
plane of the display. For other types of readouts, 
such as light-emitting diode (LED), some additio- 
nal drivers, such as a transitor array is required. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 
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F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HC4543 F1 M74HC4543 C1 


M74HC4543 B1N M74HC4543 M1 
M74HC4543 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HC4543 


Or Nn 


DISPLAY 
DISPLAY AS ABOVE 
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d 
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INVERSE OF ABOVE OUTPUT LEVEL 
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DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD =‘H’ 


T CARE 


t: SAME AS ABOVE COMBINATIONS 


TRUTH TABLE 
to | et | PH | b 
EARS 

X: DON 
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LOGIC DIAGRAM 
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M54/74HC4543 


DISPLAY MODE 


0 


10 1 12 #13°«14~=«15 


1 2 3 4 5 6 7 8 9 n 
| ff gle 
| ef fc 

d 
7 SEGMENT 
S -10223 DISPLAY 


ABSOLUTE MAXIMUM RATINGS 


[symbol | ——=—SSParameter dae [Unt 
[Vos [Supp Vonage SSCSC~=“*~“~*~*é‘CSC“‘“ SWS 
[vi [0C input Votage ———SS~S~S~S~S*S SCO tO Veg’ | 
[Vo [BC ouput Votage——OSSC~=“~*~“‘*~*~*~tC( to Voges | 
[te [DC input Diode Current ———SSS~—~‘iSSC 
ee 
ie 


Voc 
V\ 
Vo 
DC Vog or Ground Current ee ee ee 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| sCiParameter | —“(ié‘cte? S| Sits 


v 
v 
Output Voltage 0 to Vcc V 
74HC Series — 40to 85 é 
Operating Temperature 54HC Series _55 to 125 C 


2V 
Vcc : 


Input Rise and Fall Time 


fy, SGS-THOMSON _ CS 
IF. i CROELECTROMICS _ 
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M54/74HC4543 


DC SPECIFICATIONS 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output} 2. | lo 1.9 ; 
Voltage ‘ —20 pA 44 | 4.5 
: 5.9 | 6.0 
—-4.0 mA | 4.18 
~5.2mA | 5.68 
Low Level Output | 2. 
Voltage : 20 pA 
6 
6 


4.0 mA 
5.2 mA 


0.17 
0.18 
Input Leakage Vi=Vcoc or GND 
Current 


0.2 
0.2 
+0.1 


loc | Quiescent Supply Vi=Vcc or GN 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta=25°C, Ci. =15pF, Input t, =ts=6ns) 


Ee 
Parameter 
tTHL 


tpLH Propagation Delay Time 
tPHL (BCD - OUT) 


tpLH Propagation Delay Time 07 
tPHL (BI - OUT) 

tpLH Propagation Delay Time 

tPHL (PH - OUT) 


SI k SGS-THOMSON 
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M54/74HC4543 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; = t= 6ns) 


Ta=25°C — 40 to 85°C | - 55 to125°C 
54HC and 74HC 74HC 


ttLH | Output 
TrHL | Transition 

Time 
tpLy | Propagation Delay 
tpH_ | Time 

(BCD - OUT) 
tpLH | Propagation Delay 
tpH_ | Time 

(BI - OUT) 


tpH_ | Propagation De- 
lay Time 
(PH - OUT) 
Minimum Pulse 
Width 
(LD) 
Minimum Set-Up 
Time 
Minimum Hold 
Time 

*) 


Input Capacitance 


Cpp (*) | Power Dissipation 
Capacitance 
Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operating 


current consumption without load. 
Average operating current can be obtained by the following equation. Icc(opr) = Cpp*Vccefin + Icc- 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


tec tPHL- 


trtHtTHL 


ky, SGS-THOMSON _ CS 
If. MCROELECTROMCS 


™ 
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= LOW POWER DISSIPATION 
loc = 1nA (MAX.) at Ta = 25°C 


= COMPATIBLE WITH TTL OUTPUTS 
Vin = 2V (MIN) Vi, =0.8V (MAX) 


a OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


a SYMMETRICAL OUTPUT IMPEDANCE 
loc! lo =4mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tPLH = tPHL 


mw PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS07 


DESCRIPTION 


The M54/74HCT7007 is a high speed CMOS HEX 
BUFFER fabricated in silicon gate C2MOS tech- 
nology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. . 

This integrated circuit has totally compatible, in- 
put and output characteristic, with standard 54/74 
LSTTL logic families. 

M54HCT/74HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NUOS 
components. These devices are also plug in repla- 
cement for LSTTL devices giving a reduction of po- 
wer consumption. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54HCT7007 
M74HCT7007 


HEX BUFFER 


1 


B1N F1 
Plastic Package Ceramic Frit Seal Package 


M1 C1 
Micro Package Plastic Chip Carrier 
ORDERING NUMBERS: 
M54HCT7007 F1 M74HCT7007 C1 


M74HCT7007 B1N M74HCT7007 M1 
M74HCT7007 F1 


PIN CONNECTIONS (top view) 


NC = 
No Internal 
Connection 
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M54/74HCT7007 


CIRCUIT DIAGRAM (Per Circuit) 


+ oD Dee P-0y 


S -10554 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | Sate | nit 
Supply Voltage —0.5 to 7 


DC Output Voltage —0.5 to Voc + 0.5 V 


TL 


Lead Temperature 10 sec 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter] ble Sid]: 


| Symbol _ 


74HC Series — 40to 85 
Ta Operating Temperature 54HC Series _55 to 125 °C 
i oe Input Rise and Fall Time 0 to 500 | ons 
a“ CSCSCSSSCOPFe > SGS-THOMSON 
YF. CROELECTRONICS 


852 


M54/74HCT7007 


DC SPECIFICATIONS 


Ta =25°C — 40 to 85°C | — 55 to125°C 
Parameter Test Condition S4HC and 74HC 74HC 54HC 
min. | Typ. | max. | min, | max. | Min. | Max. 
Vin High Level Input 
Voltage 
ViL 


Low Level Input 
Voltage 


< 


< 


High Level Output 
Voltage 


Input Leakage Vi=Vcc or GND +0.1 +1 +1 | pA 
Current 

loc Quiescent Supply Vi=Vcoc or GND 
Current 


Additional 
worst case 
supply current 


Per Input pin 
Vin =2.4V Other 
Input at Vcc 

or GND Ip =0 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta = 25°C, C_=15pF, Input t, = t¢=6ns) 


54HC and 74HC 
Parameter 
ping | Te 
tTLH Output Transition Time 
tTHL 
tpLH Propagation Delay Time 
tPHL 


K57_ SGS-THOMSON ee 


MICROELECTRONICS 
853 


M54/74HCT 7007 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t, = ts = 6ns) 


Ta=25°C 
Parameter Test Condition 54HC and 74HC 


ttLH | Output Transition 
Time 


Note (*) Cpp is defined as the value of internal equivalent capacitance of IC which is calculated from the operating 
current consumption without load (Refer to Test circuit). 
Average operating current can be obtained from the equation: Icciopr.) = Cpp*Vcc*fin + Icc/6 (per Buffer) 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


TEST CIRCUIT Icc (Opr.) 
INPUT WAVEFORM 


S- 10558 


44 = Ses-THomsoN 
IF. ICROELECTROMICS 
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(7 SGS-THOMSON M54HC7266 
JF, WICROELECTRONICS M74HC7266 


QUAD EXCLUSIVE NOR GATE 


w HIGH SPEED 
tpp = 12 ns (TYP.) at Voc= 5V 


= LOW POWER DISSIPATION 

loc = 1 nA (MAX.) at Ta = 25°C 
mw HIGH NOISE IMMUNITY 

Vain = VNIL = 28% Vcc (MIN.) BIN 


F1 
gw OUTPUT DRIVE CAPABILITY Plastic Package Ceramic Frit Seal Package 
10 LSTTL LOADS 


mw SYMMETRICAL OUTPUT IMPEDANCE ae tng? 


lon! = loc = 4 mA (MIN.) 


M1 C1 
mw BALANCED PROPAGATION DELAYS Micro Package Plastic Chip Carrier 
tPpLH = tPHL ORDERING NUMBERS: 
= WIDE OPERATING VOLTAGE RANGE M54HC7266 F1 M74HC7266 C1 


Vcc (OPR) = 2V to 6V M74HC7266 B1N M74HC7266 M1 


M74HC7266 F1 
= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS7266 


PIN CONNECTIONS (top view) 


DESCRIPTION 


The M54/74HC7266 is a high speed CMOS QUAD 
EXCLUSIVE NOR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 


Input and output buffers ensure high noise immu- 
nity and stable outputs. 


All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 


No Internal 
Connection 
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M54/74HC7266 


LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


[symbol | Pavameter ia 
one ese 
aw eee 
er 
166 oF fan 


[—Tatg [Storage Temperature ——=S=*~“‘*‘“*~srSC“‘ tC SY 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW: =65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cte ~S———C~dECS Cnt 
Supply Voltage aaa eee ee 
Input Voltage 0 to Vcc Le el 

0 aa 


V 

V 

Output Voltage v 
; 74HC Series —- 40to 85 


Input Rise and Fall Time 


Lf i SGS-THOMSO 
Jf, eS eins 
856 


DC SPECIFICATIONS 


ua famed 


M54/74HC7266 
Ta=25°C 


— 40 to 85°C | — 55 to 125°C 
54HC and 74HC 74HC 54HC 


eee ee a 


Test Condition 


High Level Input 5 
Voltage : a1 V 
VIL Low Level Input : 
Voltage V 
Von _ | High Level Output pM {lo 1.9 
Voltage Vin —20 | ~200A a : V 
or 
Vit Kasad er er 
—5.2mA | 5.68 5.60 
Vo__ | Low Level Output a “ 


Voltage 


Input Leakage 
Current 
Quiescent Supply 
Current 


: 

“it 4.0 mA 0.17 a8 
5.2 mA 0.18 | 0.26 ad | 
a ll il Gl al 
saad hed Wands ea ant Ned! Neal Gaal gt 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta =25°C, C_=15pF, Input t, =t¢=6ns) 


= a and ae ae 
Parameter 


Oe ce 

tTHL 

Be cee CS ES 
tPHL 


{7 SGS-THOMSON 
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M54/74HC7266 


AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t,=ts=6ns) 


— 55 to125°C 


Ta =25°C — 40 to 85°C 


54HC and 74HC 


Output 
Transition 
Time 


Propagation Delay 
Time 


ea a 


Cpp (*) | Power Dissipation 
Capacitance 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. (Refer to Test Circuit) 
Average operating current can be obtained by the following equation. Icc(opr) = Cpp*Vccefin + Icc/4 (per Gate). 


SWITCHING CHARACTERISTICS TEST CIRCUIT 


Vout 


(SW =GND) 


$-10219 /1 


TEST CIRCUIT Icc (Opr.) 


INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 


“4 CCCCC‘(‘NNWNWW_ “sp S@S-THowmi 
oS S/ A Serr tt de 
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M54/74HC7292 
M54/74HC7294 


PROGRAMMABLE DIVIDER/TIMER 


m= LOW POWER DISSIPATION 
loc = 4 nA (MAX.) at Ta = 25°C 

mw HIGH NOISE IMMUNITY 
ValH = VNIL = 28% Vec (MIN.) 

= OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

ew SYMMETRICAL OUTPUT IMPEDANCE 
llon| = lol =4 mA (MIN.) 

= BALANCED PROPAGATION DELAYS 
tpLH_ = tPHL 

= WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 

= PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS292/294 


DESCRIPTION 


The 54/74HC7292 and 54/74HC7294 are high 
speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

These devices are programmable frequency divi- 
der. Both types have two clock inputs, either one 
may be used for clock gating. (See the function ta- 
ble). The HC7292 can divide from 22 to 231, and 
the HC7294 can divide from 22 to 2'5. Both types 
feature an active-low clear input to initialize the sta- 
te of all flip-flops. To facilitate incoming inspection, 
test points are provided. (TP1, TP2 and TP3 on the 
HC7292 and TP on the HC7294). All inputs are 
equipped with protection circuits against static di- 
scharge and transient excess voltage. 


PIN CONNECTION (top view) 


HC7292 
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BiN F1 
Ceramic Frit Seal Package 


Plastic Package 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXXX F1 M74HCXXXX C1 
M74HCXXXX B1N M74HCXXXX M1 
M74HCXXXX F1 


Note: HC7292 and HC7294 all have outputs “‘Totem pole”’ 


TRUTH TABLE 


CLEAR | CLOCK1 | CLOCK2 ; Q OUTPUT MODE 
CLEARED TO L 


A vr cour 
ee ae 
ie oa a ee a 
Ce a Ke Dae 


NO CHANGE 


HC7294 
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M54/74HC7292/7294 


CHIP CARRIER 


ABSOLUTE MAXIMUM RATINGS 


eel 
ee 
a 
eed 
[nesienlengie 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 
(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


[Symbol | ___ Parameter te 
Cc 


; 74HC Series -40 to 85 
Operating Temperature = 114C Series ~55 to 125 
2V 0 to 1000 
Voc »4.5V} | Oto 500 
6 V Oto 400 


ID ty SGs- 
a S/ A ct aac 


Input Rise and Fall Time 
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CK3 
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sil 
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Fi lol of fol ly 


CK3 
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S6 
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CK3 


$2 


$9 


59 


S5 


CK3 


CK3 


$8 


CK3 


SI 


nas | 
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$4 
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CK3 


$7 
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so 


\/ 33 


TP2 


S6 $5 S4 
| >o TP3 
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S2 Ss! SO 
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(Z6ZZ0H) WVHDVIG DIDO 
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c98 
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SDINOVBADITIOVIIN 
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M54/74HC7292/7294 


FUNCTION TABLE (HC7292) 


PROGRAMMING FREQUENCY DIVISION 
C B A| BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL | BINARY DECIMAL 


L LL | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
22 4] 29 512 | 217 131,072 | 224 16,777,216 


217 131,072 


131,072 
217 131,072 
131,072 
131,072 


23 8 | 29 512 224 16,777,216 


16,777,216 
224 16,777,216 
16,777,216 
16,777,216 


131,072 
131,072 
131,072 
131,072 


131,072 
217 131,072 
Disabled Low 
Disabled Low 


4,096 
213 8,192 
16,384 
32,768 


65,536 
217 131,072 
262,144 
524,288 


29 512 
29 512 
Disabled Low 
Disabled Low 


1,048,576 
221 2,097,152 
4,194,304 
8,388,608 


16,384 
16,384 
65,536 
65,536 


16,777,216 
225 33,554,432 

67,108,864 
134,217,728 


262,144 
262,144 
1,048,576 
1,048,576 


268,435,456 
229 536,870,912 
230 = 1,073,741 ,824 
231 2.,147,483,648 


32,768 
32,768 
131,072 
131,072 


4,194,304 
222 4,194,304 
224 16,777,216 
224 16,777,216 


ase a, So ce. CE re eae ae eae ee | oe ee re re ae ee ee oe 
aoe 2 ee | oe eS ere re i | ee ee er ree ee ae SS ee re ea 
SE. ae Re |e. ae ee | en a ie ere ee eae | ee eee eee | er 
ae ee |r Ss i i a ee ee ee | a ee eee ae 


les coke: kee «| 0. Ss “ee Se Se ee ee ee oe ee oe ee eS ee ee er ee 
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M54/74HC7292/7294 


FUNCTION TABLE (HC7294) 


PROGRAMMING FREQUENCY DIVISION 
iid ee ee ee ees 
BINARY DECIMAL BINARY DECIMAL 


inhibit Inhibit Inhibit Inhibit 
Inhibit Inhibit Inhibit Inhibit 
4 29 512 


8 29 512 


Disabled Low 


4,096 
213 8,192 
16,384 
32,768 


A 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


fo ee | a ee | ae ee es ee 


ao we de eke eek ek ee ee re | roe ee eee 
MEDD lrrerer/|jrrtraraurwlerereer 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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M54/74HC7292/7294 


DC ELECTRICAL CHARACTERISTICS 


Ta =25°C 
Test Condition 54HC and 74HC 
VIH 


High Level Input ais, 


1.9 


Voltage 


Low Level Input ; 
Voltage : 


High Level Output] 2. 
; 5 
—4.0mA | 4.18 
-—5.2mA | 5.68 
Low Level Output | 2. 
Voltage : 20 nA 


4.0 mA 
5.2 mA 


4 
9 


Icc | Quiescent Supply 
Current 


AC ELECTRICAL CHARACTERISTICS (Vcc =5V, Ta= 25°C, Cy. =15pF, Input t, = t,=6ns) 


54HC and 74HC 
Parameter 
Output Transition Time 
Q OUTPUT 


Output Transition Time 
TP OUTPUTS 


Propagation Delay Time HC7292 


(CK) 


eae "eee tt 
| Fesen [Heres [as [a | 


G7 SGS-THOMSON —— CC‘ 
V4, MICROELECTRONICS 


M54/74HC7292/7294 


AC ELECTRICAL CHARACTERISTICS (C; =50pF, Input t; =t,=6ns) 


Ta = 25°C — 40 to 85°C 
54HC and 74HC 74HC 


Output Transition 
Time 
Q OUTPUT 


Output Transition 
Time 
TP OUTPUT 


Propagation Delay; 2. =‘'H”’ 
Time : 
(CK-Q)* 0 | A=C=D=E="L” 


Propagation Delay 
Time 

(CK-Q)** 
Propagation Delay 
Time 

(CLR-Q)* 


Propagation Delay 
Time 
(CLR-Q)** 


Maximum Clock 
Frequency* 


Maximum Clock 
Frequency** 


Minimum Pulse 
Width CK) 


Minimum Pulse 
Width CLEAR* 


Minimum Pulse 
Width CLEAR** 


Minimum 
Removal Time 
CLEAR 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. 


Average operating current can be obtained by the following equation: Icciopr) = Cpp - Vcc * fint+ loc 


* M54/74HC7292 
** M54/74HC7294 
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M54/74HC7292/7294 


SWITCHING CHARACTERISTICS TEST WAVEFORM 


S-10156 


TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


G7 SGS-THOMSON tC‘ 
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M54/74HC40102 
M54/74HC40103 


8 STAGE PRESETTABLE SYNCHRONOUS DOWN COUNTERS 


a HIGH SPEED 
fMAX = 34 MHz (Typ) at Voc =5V 


m LOW POWER DISSIPATION 
loc = 4 pA (MAX.) at Ta = 25°C 


@ HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vcc (MIN.) 


w OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 


= SYMMETRICAL OUTPUT IMPEDANCE 
loH| = loL=4 mA (MIN.) 


w BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

ws WIDE OPERATING VOLTAGE RANGE 
Vcc (OPR)= 2V to 6V 


= PIN AND FUNCTION COMPATIBLE 
WITH 40102B/40103B 


DESCRIPTION 


The M54/74HC40102/40103 are high speed CMOS 
8-STAGE PRESETTABLE SYNCHRONOUS 
DOWN COUNTERS fabricated with silicon gate 
C2MOS technology. They achieve the high speed 
operation similar to equivalent LSTTL while main- 
taining the CMOS low power dissipation. 

The HC40102, and HC40103 consist of an 8-stage 
synchronous down counter with a single output 
which is active when the internal count is zero. The 
HC40102 is configured as two cascaded 4-bit BCD 
counters, and the HC40103 contains a single 8-bit 
binary counter. Each type has control inputs for 
enabling or disabling the clock, for clearing the 
counter to its maximum count, and for presetting 
the counter either synchronously or asynchronou- 
sly. All control inputs and the CARRY-OUT/ZERO- 
DETECT output are active-low logic. In normal ope- 
ration, the counter is decremented by one count 
on each positive transition of the CLOCK. Coun- 
ting is inhibited when the CARRY-IN/COUNTER 
ENABLE (CI/CE) input is high. The CARRY- 
OUT/ZERO-DETECT (CO/ZD) output goes low 
when the count reaches zero if the CI/CE input is 
low, and remains low for one full clock period. 
When the SYNCHRONOUS PRESET-ENABLE 
(SPE) input is low, data at the J input is clocked 
into the counter on the next positive clock transi- 
tion regardless of the state of the CI/CE input. 


October 1988 


BIN F 
Plastic Package Ceramic Frit Seal Package 


— md 


M1 C1 
Micro Package Plastic Chip Carrier 


ORDERING NUMBERS: 
M54HCXXXX F1 M74HCXXXX C1 
M74HCXXXX BiN M74HCXXXX M1 
M74HCXXXX F1 


PIN CONNECTION (top view) 


NC = 
No Internal 
Connection 


1/10 
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M54/74HC40102/40103 


DESCRIPTION (Continued) 


When the ASYNCHRONOUS PRESET-ENABLE 
(APE) input is low, data at the J inputs is asynchro- 
nously forced into the counter regardless of the sta- 
te of the SPE, CI/CE, or CLOCK inputs. J Inputs 
JO-J7 represent two 4-bit BCD words for the 
HC40102 and a single 8-bit binary word for the 
HC40103. When the CLEAR (CLR input is low, the 
counter is asynchronously cleared to its maximum 
count (99; ofor the HC40102 and 255, for the 
HC40103 regardless of the state of any other input. 


TRUTH TABLE 


CONTROL INPUTS 


ICE 


COUNT INHIBIT EVEN IF CLOCK IS GIVEN, NO COUNT IS MADE. 
R 


The precedence relationship between control in- 
put is indicated in the truth table. If all control in- 
puts are high at the time of zero count, the counters 
will jump to the maximum count, giving a counting 
sequence of 100 or 256 clock pulses long. The 
HC40102 and HC40103 may be cascaded using 
the CI/CE input and the CO/ZD output, in either 
a synchronous or ripple mode. All inputs are equip- 
ped with protection circuits against static dischar- 
ge and transient excess voltage. 


EGULAR COUNT DOWN COUNT AT RISING EDGE OF CLOCK. 


ASYNCHRONOUS PRESET | DATA OF PI TERMINAL IS ASYNCHRONOUSLY PRESET TO CLOCK 


| SPE 
ied 
ce 


SYNCHRONOUS PRESET] DATA OF PI TERMINAL IS PRESET AT RISING EDGE OF CLOCK 
CLEAR COUNTER IS SET TO MAXIMUM COUNT. 


X. DON’T CARE — MAXIMUM COUNT: “99” FOR HC40102 AND “255” FOR HC40103 


LOGIC DIAGRAM (HC40102) 
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torr0-7 L\ 
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LOGIC DIAGRAM (HC40103) 


TIMING CHART 


PUPPET 
pe 


ee eee 
(HC 40102 ) 99 | 98 


NUMBER OF COUNT 
(HC 40103 ) 255 | 254 3 


co/Z0 
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ABSOLUTE MAXIMUM RATINGS 


| Parameter | Cale 


DC Output Voltage —0.5 to Voc + 0.5 


Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un- 
der these condition is not implied. 


(*) 500 mW:= 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C 


RECOMMENDED OPERATING CONDITIONS 


eT 
Supply Votage ey 
C 


T Operating Temperature /4HC Series = 
A PereNganene 54HC Series ~55 to 125 
2V 0 to 1000 
‘ Oto 500 
Oto 400 


Input Rise and Fall Time 


INPUT AND OUTPUT EQUIVALENT CIRCUIT 
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DC ELECTRICAL CHARACTERISTICS 


Ta=25°C — | - 40 to 85°C | - 55 t0 125°C 
54HC and 74HC 74HC S54HC 


High Level Input 
Voltage 


Low Level Input 
Voltage 


High Level Output 
Voltage 


Low Level Output 
Voltage 


S° 
8S 


Input Leakage 
Current 


Icc | Quiescent Supply 
Current 


oe 
ODx/o pw 
oo 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Ci = 15pF, Input t, = t= 6ns) 


Propagation Delay Time 
(APE-CO/ZD) 


Propagation Delay Time 


(CL-CO/ZD) 


Propagation Delay Time 
(CI/CE-CO/ZO) 


Maximum Clock Frequency 


G7 SGS-THOMSON —— CO 
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AC ELECTRICAL CHARACTERISTICS (C, =50pF, Input t; =tf=6ns) 


— 40 to 85°C | — 55 to 125°C 
74HC 


95 110 
19 22 
13 16 19 


Ta = 25°C 
54HC and 74HC 


Parameter Test Condition 


Output Transition 
Time 


{TLH 
tTHL 


N © 
= 
ol 


Propagation Delay 
Time 

(CLOCK - CO/ZD) 
Propagation Delay 
Time 
(APE - CO/ZD) 
Propagation Delay 
Time ____ 
(CL - CO/ZD) 
Propagation Delay 
Time 
(CI/CE - CO/ZO) 
Maximum Clock 
Frequency 


tPLH 
tPHL 


tPLH 
tPHL 


tPLH 


tPLH 


tPHL 


20 25 


OW o 
= 
= 
N 


Minimum Pulse 30 75 95 
Width 


(CLOCK) 


Minimum Pulse 
Width 
(CL, APE) 
Minimum 
Set-up Time 
(SPE - CK) 
Minimum 
Set-up Time 
(CI/CE - CK) 
Minimum 
Set up Time 
(Jn-CK) 


Minimum Hold 
Time 

(All inputs) 
Minimum Removal 
Time 

(CL - APE) 
Minimum Set-up 
Time 

(Jn APE) 


Cin Input Capacitance a ee eee 10 
M54/74HC40102 


Cpp (*) | Power Dissipation 
Capacitance M54/74HC40103 


Note (*) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating 
current consumption without load. Average operating current can be obtained by the following equation. 
loc (Opr.)*Cpp*Vccsfint+ loc 
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FUNCTIONAL DESCRIPTION 


The HC40102 and HC40103 are 8-stage presetta- 
ble synchronous down counters. Carry Out/Zero 
Detect (CO/ZD) is output at the “‘L’’ level for the 
period of 1 bit when the readout becomes “‘0’’. The 
HC40102 adopts binary coded decimal notation, 
making setting up to 99 counts possible. While the 
HC40103 adopts 8-bit binary counter and can set 
up to 255 counts. 


Count operation 


At the ‘‘H’’ level of control input of CLEAR, SPE 
and APE, the counter carriers out down count ope- 
ration one by one at the rise of pulse given to 
CLOCK input. Count operation can be inhibited by 
setting Carry Input/Clock Enable CI/CE to the “‘H”’ 
level. 

CO/ZD is output at the “‘L’’ level when the readout 
becomes ‘‘0’’, but is not output even if the readout 
becomes ‘‘0’’ when CI/CE is at the ‘‘H’’ level, thus 
maintaining the ‘‘H”’ level. 

Synchronous cascade operation can be carried out 
by using CI/CE input and CO/ZD output. 


M54/74HC40102/40103 


The contents of count jump to maximum count (99 
for the HC40102 and 225 for the HC40103) if clock 
is given when the readout is “‘0’’. Therefore, ope- 
ration of 100-frequency division and that of 
256-frequency division are carried out for the 
HC40102 and HC40103, respectively, when clock 
input alone is given without various kinds of pre- 
set operation. 


Preset operation and reset operation 


When Clear (CLEAR) input is set to the “‘L’’ level, 
the readout is set to the maximum count indepen- 
detly of other inputs. When Asynchronous Preset 
Enable (APE) input is set to the ‘‘L’’ level, readouts 
given on JO to J7 can be preset asynchronously 
to counter independently of inputs other than 
CLEAR input. When Synchronous Preset Enable 
(SPE) is set to the “‘L”’ level, the readouts given 
on JO to J7 can be preset to counter synchronou- 
sly with the rise of clock. 

As to these operation modes, refer to the truth 
table. 


$- 10259 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVEFORM 1 WAVEFORM 2 


WAVEFORM 3 WAVEFORM 4 


WAVEFORM 5 WAVEFORM 6 


* * & 
FIF OUTPUT F/F OUTPUT 


3 -10251 


(** F/F output is internal signal of IC) 
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TEST CIRCUIT Icc (Opr.) 


INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 


EXAMPLE OF TYPICAL APPLICATION 
PROGRAMMABLE DIVIDE-BY-N COUNTER 


= fin 
. four N+1 


e Timing chart when N=‘'3” 
(JO, J1=Voc, J2~J7 = GND) 


S- 10246 


e HC40102. . 1/2 to 1/100 are dividable 
e HC40103 .... 1/2 to 1/256 are dividable 


PARALLEL CARRY CASCADING 


CCE CO/ZD CVCE CO/ZD CVCE CO/zD OUTPUT 
CLOCK CLOCK CLOCK 


3S - 10247 


* At synchronous cascade connection, huzzerd occurs at CO output after its second stage when digit place changes, 
due to delay arrival. Therefore, take gate from HC32 or the like, not from CO output at the rear stage directly. 
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EXAMPLE OF TYPICAL APPLICATION (Continued) 


PROGRAMMABLE TIMER 


N 
S- 10248 Wwe. + ts) 


Note: The above formula does not take into account the phase of clock input. Therefore, the real pulse width is 
the distance between the above formula-1/fj,y~ the above formula. 
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PACKAGES 


14-LEAD PLASTIC DIP 


14-LEAD CERAMIC DIP 


16-LEAD PLASTIC DIP 


71 max 
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PACKAGES 


16-LEAD CERAMIC DIP 


20-LEAD PLASTIC DIP 


20-LEAD CERAMIC DIP 


| | POS7-H?t 


é ~-7 32GS-THO 
\/ A vor il ara 
881 


PACKAGES 


24-LEAD PLASTIC DIP (FOR 24-LEAD CERAMIC DIP CONTACT SGS-THOMSON SALES OFFICE) 


7\ 
. ii | 
Et 
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0.45 13910165 2 54 
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CHIP CARRIER 20 LEAD PLASTIC 


889-904 


9 78 -1003 


P027-A2 


| 42-457 


14-LEAD PLASTIC DIP MICROPACKAGE 
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PACKAGES 


16-LEAD PLASTIC DIP MICROPACKAGE 


05tol27 46to53 
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20-LEAD PLASTIC DIP MICROPACKAGE 
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SURFACE MOUNTED 


One solution to the important problem of PCB 
minimization, is that of using surface mounted com- 
ponents. Integrated circuits in SO (Small Outline) 
packages are made up of standard chips mount- 
ed in very small plastic packages. 

The advantage given by using these devices are: 


PCB Reduction 


This is by far the most important advantage since 
the reduction of PCB size varies from 40% to 60% 
in comparison with standard boards. 


Assembly cost reduction 


SO Devices require no preliminary operation such 
as drilling prior to mounting and can therefore be 
easily utilized in fully automatic equipment. 


Increasing reliability 


The following characteristics lead to a higher relia- 
bility with respect to the standard packaged coun- 
ter parts: 


PIN 


- Fully automatic mounting 


- Reduction in the number of PCB’s and in the 
number of interconnections between the boards 
(comparing a fixed number of device) 


- The high density of components mounted on the 
board makes it more stable thermally. 


Noise reduction and improved frequency 
response 


The reduction in length of the bonding wires be- 
tween the leads and the silicon guarantees a more 
homogeneous propagation delay between the ex- 
ternal pins, with respect to the standard type. 


Simplified assembly 


The tolerance in positioning of SO peckages on 
PCB’s is less critical than the positioning of stan- 
dard DIP packages. 

This makes a considerable simplification in as- 
sembly. 


CONNECTION 


ENCAPSULATION 
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THE PRODUCT TECHNOLOGY 


The sharp improvement in performance of the 
74HC family, in comparison to the standard 4000B 
family, is mainly due to the 1980’s technological 
progress, and to a systematic layout philosophy, 
high-speed-oriented. 
The fabrication process exploits 
e dieletric isolation: 
for higher density and lower parasitic capaci- 
tances (speed) 


e photolitography scaling down 
e tighter doping process control 
e silicon gate technology 


Even if some of these steps are well known to the 
semiconductor industry, their unique combination 
into an effective and reliable process is the key to 
the 74HC family success. 

These circuits are typically employed in profession- 
al applications where quality and reliability are a 
major feature of the set. 

A ‘‘no compromise”’ strategy is adopted at each 
stage of production from development to 
preproduction, to full production stage; quality and 
reliability are always priority targets. 


OXIDE 


METAL GATE 


METAL 


RELIABILITY REPORT 


We have envisaged 3 main check points: 
1) Project validation at design stage 

2) Prototypes qualification 

3) Final product qualification 


At design stage CAD tools (for simulation and de- 
sign rules check) and quality council meeting are 
used for continuous monitoring of quality aspects 
of the circuits. 

Qualification of the prototypes is performed by me- 
ans of an agreed and fixed set of tests for reliabili- 
ty and product characterisation. 


The final outputs are 

a) Circuit characterisation manual 

b) Circuit qualification report 

c) Failure analysis reports (when needed) 


See next page for operative data and flow. 


Finally product qualification at production stage is 

obtained with a set of reliability tests mainly based 

upon 

d) Accelerated temperature life test 

e) High temperature storage 

f) Temperature-humidity accelerated conditions 

g) High voltage stresses (inputs-outputs protection, 
latch-up) 


Both circuit and process parameters are monitored. 


OXIDE ISOLATION 


CMOS Si GATE 


S-6908 


S-6907 


POLY S: GATE 
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PRODUCT QUALIFICATION FLOW CHART 


Specifications 
High Temperature Bias 


Development 
High Temperature Storage 


Temperature-Humidity Bias 
C) Project 


Pressure Cooker 
Validation 


Input/Outputs protections 


Prototypes 
Preparation 


Circuit Preliminary 
. Characterization Qualification 


Same test group as per preliminary qualifi- 
cation plus technology parameter drift (thre- 
shold voltages, currents, etc) at extended 
time periods, and group B, C, D tests. 


Production 


Electrical Reliability 
Evaluation Test 


IT] - Ni 
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DOUBLE LAYER GLASS PASSIVATION 


SGS-THOMSON HSCMOS family uses a double 
layer P-VAPOX and Si3Nq passivation that gives 
improved protection to die encapsulated in plastic 
packages. 


PROCESS DESCRIPTION 


The process consists of a two layer film of P-Vapox 
(phosphorus doped silicon oxide) and Si3Nq (sili- 
con nitride), obtained by two different masking and 
etching steps to avoid defects caused by lack of 
dielectric integrity. 


The process gives good metal step coverage 
together with PECVD (Plasma Enhanced Chemi- 
cal Vapox Deposition) to avoid cracking near me- 
tal edge and possible hillocks defects. 


The double layer enable us, by means of an ap- 
propriate oversize either at the boundaries of the 
die side or at the bonding pad side, to ensure full 
sealing of the underlying P-Vapox layer. 


This prevents the layer from being exposed to 
moisture coming from the package. Thus the prob- 
ability of metal corrosion on the bonding pad due 
to phosphoric acid is drastically reduced. 


As a result the die is provided with a very good hu- 
midity immunity. 


PROCESS FLOW 


(After metal mask) 


P-VAPOX DEPOSITION WITH 4% 
PHOSPHORUS CONCENTRATION 


P-VAPOX MASK AND 
PLASMA ETCH 


SILICON NITRIDE 
DEPOSITION 


SILICON NITRIDE MASK WITH 
OVERSIZE ON BONDING 
PAD AND DIE BOUNDARIES 


RELIABILITY REPORT 


Fig. 1 - Typical microsection of an HSCMOS device 
with nitride passivation. 


| P-Vapox 


Fig. 2 - Section along the scribing line of an HSCMOS 
device. 


Sku ae Aan AG 


Vapox + 
BPSG 
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Fig. 3 - Section along the Pad of an HSCMOS device. 
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Nitride P-Vapox 
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RELIABIITY AND FAILURE MECHANISMS 


FUNDAMENTALS 


- Through accelerated stresses we ascertain the 
value of the components failure rates, in terms 
of how many devices (in percent) are expected 
to fail every 1000 hours of operation (A or F.R.) 

- Failure rate versus time of activity shows the well- 
known trend. 

- Failure rate 


TIME 


$-6909 


During the first time period the products are affect- 
ed by the so-called ‘‘infant mortality’”’ intrinsic to 
all semiconductor technologies. End users are very 
sensitive to this parameter which causes early oper- 
ation failures to their system. 


TARGETS 


SGS-THOMSON periodically reviews and publish- 
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 


The Goal is a steady shift of the limits. 


Failure rate ) 


TIME 


S$ - 6910 


TESTS 


With accelerated tests we define the failure rate of 
the products, then, derating the data at different 
conditions, we know the life expectancy under the 
actual operating conditions. 


In its simplest form the Failure Rate (at a given tem- 
perature) is: 


= Number of failures 
Number of components 
Number of testing hours 


Where 


a on © 
Il 


If we intend to determine the Failure Rate at other 
temperatures an acceleration factor must be con- 
sidered. 


Some tests are accelerated by means of increased 
temperature, based on the assumption of the 
Arrhenius law: 


F.R. = Ae-Ea/KT) (2) 


A = Constant 

Ea = Activation energy 

K = Boltzman’s constant 
Ty = Absolute temperature 


For two different temp. F.R.(14) =F(14, To)F.R.(T2) 


we -Eaf/1 1 
from (2) it is: F(T, ra =exp| =2(+ : + (3) 


Clearly the choice of an appropriate activation ener- 
gy Ea is of paramount relevance. 

The different mechanisms which could lead to cir- 
cuit failure are characterized by specific activation 
energies whose values are published in the rele- 
vant literature. 


THUS THE CORRECT PROCEDURE IS 


ACCELERATED TEST a 


CALCULATED AT TEST CONDITIONS 
AND WITH A CERTAIN CONFIDENC 
LEVEL 


FAILURE ANALYSIS 


CALCULATED AT OTHER 
CHOICE OF Ea ——_—_—_p TEMPERATURES 


LJ, Biemorusemomes 


Arrhenius equation (2) describes the rate of many 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran- 
sition of an item from an initial stable condition to 
a defined degraded state occurs by a thermally ac- 
tivated mechanism, then the time for the transition 
is given by an equation of the form: 


MTBF = B EXP (Ea/Kt) 
MTBF = Mean time between failures 
B = Temperature-independent constant 


MTBF can be defined as the time to suffer a device 
degradation. The dramatic effect of the choice of 
the Ea value can be seen by plotting equation (2). 


The acceleration effect of a 125°C device junction 
test with respect to 70°C actual device junction 
operation is equal to 100 (times) for Ea= 1eV and 
respectively 4 for Ea= 0.3eV. 


Some words of caution are needed about published 
values of Ea: 


A) They are often related to high temperature test 
where a single Ea (with high value) mechanism 
has become significant. 


B) They are specifically related to the devices 
produced by that supplier (and to its technolo- 
gy) and in that period of time. 


C) They could be modified by the mutual action of 
other stresses (voltage, mechanical) 


D) Field device-application conditions should be 
considered. 


Main Failure modes and relevant activation energies 


RELIABILITY REPORT 


Life-Hours 


Time 


a 
* 
& 
om 
z= 
— 
* 
ed 
= 
_/ 


QS Se 


260 200 175 150 125 WO 75 SO T(°C) 


FAILURE MODE arr ENERGY ACCELERATING 


SURFACE CHARGE 
IONIC CONTAMINATION 


DIELECTRIC DEFECTS 
ELECTROMIGRATION 
INTERMETALLIC GROWTH 
METAL CORROSION 


HIGH TEMPERATURES BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS, STORAGE 
HIGH HUMIDITY BIAS 


S- 
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WAFER FAB STANDARD PRODUCTION PROCESS FLOW CHART 


Key: 
100% operation/screening 


in-process control (monitor) 


Q. A. Gate inspection (sample acceptance) 


Material Inspection 
Starting materials are inspected following written 
specifications and records are maintained for traceability. 


Wafer fabrication 
Masking, etching, diffusion and metallization processes 
produce finished dice in wafer form. 


in-process control 
Wafers and process environment are inspected 
at the main process steps. 


Electrical wafer sort (probing) 
Each die is electrically tested and identified 
when it doesn’t meet the electrical requirements. 


Finished wafer inspection 
Active surface and back finish are inspected on each 
diffusion lot before release for die fab and assembly. 


Assembly 
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QUALITY INSPECTIONS/MONITORS DURING WAFER FABRICATION 


The Table emphasizes the most important fabrication steps with the relevant Quality inspections/moni- 
tors performed. 


PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 


OXIDATION AND — Visual 
DIFFUSION — Thickness 
— CV plot (Stability of ionic concentration and contamination control) 


DEPOSITION: Nitride, — Visual 
BPSG, PSG, Poly Si Thickness 
Doping content 


PHOTO LITHOGRAPHY Mask and wafer cleanliness 
Visual (alignment and focusing accuracy) 
Critical dimensions 


ETCHING Visual (quality of etching and wafer cleanliness) 
Critical dimensions 


DOPING BY IMPLANT Sheet resistance (dose and implant uniformity) 
(P, As, B) 


DOPING BY DIFFUSION Sheet resistance 
(POCIs, As) 


EPITAXIAL GROWTH — Thickness 
Resistivity 
Crystal quality (stacking faults, bumps and others) 


METALLIZATION Visual 
SEM (step coverage and film quality) 
Thickness 
CV plot (stability of ionic concentration and contamination control) 


PASSIVATION Thickness 
Phosphorus concentration 
Passivation integrity 
Visual 


BACK FINISHING Wafer thickness 
— Metal adherence 


ELECTRICAL — Threshold voltage 
CHARACTERIZATION Electrical Characteristics: 
eg. GAIN, leakage current, breakdown voltage, resistivity, etc. 


WAFER INSPECTION Visual (microscope and/or laser surface inspection system) 
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ASSEMBLY STANDARD PRODUCTION PROCESS FLOW CHART 


100% operation/screening 
In-process control (monitor) 


Q. A. Gate inspection (sample acceptance) 


Hermetic Moulded 
package package 


Material inspection (6) Moulding and stabilization 
Wafers are separated into bake 
individual dice and electrical 
rejects are removed Sealing atmosphere 
control 
Visual screening * 
Dice are inspected and Seal and lid torque 
selected at high control 
mangification. 


Quality inspection Trim & Form and Lead 
Each dice lot is accepted finish 
before assembly (visual 
inspection of active surface). Solderability inspection 


Die attach 


Quality control 
Daily visual and mechanical Internal water-vapor 
control (die shear strength). content control 


Wire bond 


Quality control Final bake 
Daily visual and mechanical ae ; 
control (bond strength). Raw line inspection 


Marking and Electrical 


Precap visual Testing 


Assembled but unsealed 
units are individually ; 
inspected at low and high Group A Inspection 
power magnifications. (Finished products) 


Quality inspection Group B, C and D tests** 
Each lot is accepted before 
sealing to verify compilance 
to precap inspection Packing 
specifications. 


Packing and 
Sealing documentation inspection 
Vacuum prebake and high 
temperature final seal Shipping 


* Omitted when the intrinsic quality meets the specified quality level. 
** For non military products, these reliability tests can be performed after step 23 on 100% electrically tested samples 
(when requested). 


OT - N 
Vf, ee ne 


894 


RELIABILITY REPORT 


QUALITY TESTS DURING ASSEMBLY PROCESS 


PROCESS 
TESTS DESCRIPTIONS 


QUALITY CONTROL 
(die attach) 


QUALITY CONTROL 
(bonding) 


QUALITY INSPECTION 
(precap) 


SEALING 
ATMOSPHERE 
CONTROL 


SEAL CONTROL 


LID TORQUE 
CONTROL 


TRIM & FORM 
AND LEAD FINISH 


SOLDERABILITY 
INSPECTION 


INTERNAL WATER 
VAPOR CONTENT 
CONTROL 


FINAL BAKE 


MIL STD 883C Method 2010 cond. B (internal visual) and 
Method 2019 (die shear strength) 


MIL STD 883C Method 2010 cond. B (internal visual) and 
Method 2011 cond. D (bond strength) 


MIL STD 883C Method 2010 cond. B (internal visual) 


Moisture content: 
< 200 ppm for Ceramic packages 


Fine Leak: 


MIL STD 883C Method 1014 cond. A1 
Helium leak detector after pressurization in He for 2 h at 4.2 atm 


Limit: 5 - 10-8 cc/s for ICV* < 0.4 cc 
2.10’ cc/s for ICV 32> 0.4 cc 


* ICV = internal cavity volume 


Gross Leak 


MIL STD 883C Method 1014 cond. C1 (fluorocarbon gross leak) 

5 Torr vacuum for 1h followed by pressurization of the devices 
immersed in mineral oil at 4.2 atm for 2h, and subsequent immersion 
in mineral oil at Ta = 125°C 


Ceramic packages only 
MIL STD 883C Method 2024 
(e.g. > 60 kg - cm for seal area values between 1.41 and 1.73 cm2) 


MIL STD 883C Method 2003 

Soldering temperature 245 + 5°C for 5 + 0.5 sec. with precondi- 
tioning of 1h (1) above boiling distilled water and 5 to 10 sec. in rosin 
base flux 


Dew Point method MIL STD 883C Method 1018 procedure 3 
5000 ppm max (dew point temperature less than — 15°C) 
Ceramic packages only. 


For SMD only (according to internal specifications) 
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QUALITY TESTS DURING ASSEMBLY PROCESS (Cont'd) 


PROCESS 
STEPS TESTS DESCRIPTIONS 


RAW LINE External Visual 
INSPECTION MIL STD 883C Method 2009 


Note: at this step some reliability tests (pressure pot, temperature cy- 
Cling, life test etc.) are performed as a monitor, generally on a weekly 
basis, to have fast feedback on process behaviour 

(Real Time Control Tests) 


GROUP A See below 
INSPECTION 


GROUPS B, C AND Performed on the product family representative types (by rotation); the 
D TESTS results are extended to all the other devices of the same family 
according to the structure similarity concept 


PACKING AND Inspection for: 
DOCUMENTATION — right quantity 
INSPECTION — right type 

— right boxing 

— right labelling 

— right documentation 
— various 


(1) This preconditioning is going to be substituted by 8h as per MIL-STD-883 C requirements. 
Please consult our sales organization for any further information 


GROUP A INSPECTION - PRODUCT GUARANTEES (AQLs) 


SUBGROUP PARAMETERS INSP. LEV. 
Visual and mechanical inspection Re 
A2+A3+A4 Cumulative electrical and inoperative mechanical failures Fm 


* 0.065 for SMD (Surface Mounted Devices) 
- Guaranteed temperature ranges: according to SGS-THOMSON data books. 
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GROUPS B, C AND D RELIABILITY TESTS 
Every week or every 3 months on raw line material and/or finished products 


MIL-STD-883 C 
LTPD 


METHOD CONDITION 
SUBGROUP 1 


physical dimensions Major dimensions according to data sheet 2 devices 
(no failure) 


SUBGROUP 2 (1) 

resistance to solvents 1 minute immersion in solvent solution followed by 10 4 devices 
strokes with a soft brush (the procedure shall be repeated (no failure) 
3 times) solvent solution 2.1a only for moulded packages. 


SUBGROUP 3 (1) 

solderability (*) Soldering temperature 245 + 5°C for 5 + 0.5 sec. with 
preconditioning of 1 h above boiling distilled water and 5 to 
10 sec. in rosin base flux 


SUBGROUP 4 


Steady state/operating 1000 h at Ta = 125°C, according to detail specification 
life test 

end-point electrical as specified in the applicable device specification; 
parameters measurements at 0, 168, 500, and 1000 h 


SUBGROUP 5 

(hermetic packages only) test condition C (10 cycles Ta, = —65°C to + 150°C); 

temperature cycling 10 minutes at temperature extremes; recovery time max 15 
minutes after 1 minute max transfer time 


constant acceleration test condition E (80000 g) Y1 orientation only (2) 
seal 


- fine test condition A1 
- gross test condition C1 (See step 18 pag. 895) 


end-point electrical as specified in the applicable device specification 
parameters 


(*) See note 1 page 896 
(1) Performed weekly on finished product 
(2) 2000 g for packages, with cavity perimeter of 5 cm or more and/or with a mass of 5 grams or more. 
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GROUPS B, C AND D RELIABILITY TESTS 
Every week or every 3 months on raw line material and/or finished products (continued) 


MIL-STD-883 C 


METHOD CONDITION 


SUBGROUP 6 (1) 
(moulded packages only) 


pressure pot Ta = 121°C, 2 atm, 168 h minimum 


end-point electrical param. as specified in the applicable device specification 


SUBGROUP 7 (1) 
(moulded packages only) 


HAST (Highly Accelerated 130°C - 85% RH with bias t = 48 h according to detail 
Stress Test) specification 


end-point electrical param. as specified in the applicable device specification 


SUBGROUP 8 
(hermetics packages only) 


seal 
- fine test condition A1 
- gross test condition C1 (See Step 18 pag. 895) 


thermal shock test condition B, 60 cycles (Ta = —55°C to + 125°C) 
5 minutes at temperature extremes 
transfer time < 10 sec. 


seal 


- fine test condition A1 
- gross test condition C1 (58° Step 18 pag. 695) 


end-point electrical as specified in the applicable devide specification 
parameters 


(1) Performed weekly on finished products 
(2) 20000 g for packages, with cavity perimeter of 5 cm or more and/or with a mass of 5 grams or more 
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GROUPS B, C AND D RELIABILITY TESTS 
Every 6 months on raw line material and/or finished products 


MIL-STD-883 C 


METHOD CONDITION 


test condition B2 (lead fatigue) 

- three leads shall be bent, 3 times, simultaneously 
for at least 15° permanent bend, returning then to 
the original position 


SUBGROUP 1 
lead integrity 


seal 
(hermetic packages only) 
- fine 

- gross 
SUBGROUP 2 


(hermetic packages only) 
thermal shock 


test condition A1 


test condition C1 (See Step 18 pag. 895) 


test condition B; 15 cycles (Ta = —55°C to + 125°C) 
5 minutes at temperature extremes 
transfer time < 10 sec. 


temperature cycling test condition C; 100 cycles (Ta = —65°C to + 150°C) 
10 minutes at temperature extremes; recovery time max 15 


minutes after 1 minute max transfer time 


moisture resistance Lead bend stress initial conditioning followed by 10 cycles 
of 24h; Ta = 25°C to 65°C 
RH = 80% to 100% 


one 3h cycle at Ta = — 10°C 


seal 
- fine 
- gross 


test condition A1 
test condition C1 [Se Step 18 pag. 895) 


visual examination 


per visual criteria of method 1004 and 1010 


end-point electrical 
parameters 


SUBGROUP 3 
(hermetic packages only) 


as specified in the applicable device specification 


mechanical shock test condition B; 1500 g - 0.5 msec. - 5 blows in each of 


the 6 orientations - not operating 


vibration, variable 
frequency 


test condition A; 20 g - 3 orientations f = 20 to 2000 cps; 
four 4 minutes cycles; 
48 minutes total - not operating 


constant acceleration (1) 
seal 

- fine 

- gross 


test condition E (30000 g), Y1 orientation only 


test condition A1 
test condition C1 (see step 18 pag. 895) 


visual examination per visual criteria of Method 1011 or 1010 


end-point electrical 
parameters 


as specified in the applicable device specification 
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GROUPS B, C AND D RELIABILITY TESTS 
Every 6 months on raw line material and/or finished products (continued) 


MIL-STD-883 C 


METHOD CONDITION 
SUBGROUP 4 


salt atmosphere test condition A; 10 to 50 gr of NaCl per square meter per 
day for 24 h at Ta = 35°C 


seal 

(hermetic packages only) 

- fine test condition A1 
- gross test condition C1 (See Step 18 pag. 895) 


visual examination per visual criteria of method 1009 


SUBGROUP 5 
(moulded packages only) 


temperature cycling test condition C; 100 cycles (Ty, = —65 to + 150°C) 
10 minutes at temperature extremes; recovery time max 15 
minutes after 1 minute max transfer time 


visual examination per visual criteria of Method 1010 


end-point electrical as specified in the applicable device specification 
parameters 


SUBGROUP 6 
(moulded packages only) 


humidity test 85°C/85% RH with bias, t = 1000 h 
according to detail specification 


end-point electrical as specified in the applicable device specification; 
parameters measurements at 0, 168, 500 and 1000 h 


SUBGROUP 7 3 devices 

(hermetic packages only) O failures 
or 

internal water-vapor content dew point method-procedure 3 (5000 ppm max) 5 devices 

1 failure 


(2) 


SUBGROUP 8 
(ceramic packages only) 


lid torque (3) (see step 18 pag. 895) 


1) 20000 g for packages with cavity perimeter of 5 cm or more and/or mass of 5 grams or more. 

2) Test three devices if one fails test two additional devices with no failure. 

3) Lid torque test shall apply only to packages which use a glass-frit seal to lead frame, lead or package body 
(i.e. wherever frit seal establishes hermeticity or package integrity) 


{ SGS-THOMSON 
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HSCMOS - RESULT SUMMARY 
PLASTIC | CERAMIC | S.0. PACKAGE 
TEST CONDITION| 1987 | 1H88 | 1987 | 1H688 1987 | 1H 88 
SS REJ|SS REJ|SS REJ|SS REJ|SS REJ|SS REJ 
HIGH TEMPERATURE 1000 hrs |3790 211170 1/1660 013909 ols10 oles o 
BIAS 2000 hrs |3790 4] 660 1/660 01240 o1510 ol216 o 
TEMPERATURE 1000 hrs | 2690 111146 0 480 0|594 0 
HUMIDITY BIAS 2000 hrs | 2690 2\| 660 0 480 0|180 0 
PRESSURE COOKER 168 hrs |4090 2/825 oO 
336 hrs | 1260 3/550 0 


Em 


THERMAL CYCLES 200 cyc | 1100 O} 725 
1000 cyc 120 Of 210 


8 
SOLDERABILITY 180 0 


Cr) a 
ee o[ oo] om ome 0 
[eo of 97s faa 
ot 


FAILURE RATE EVALUATION 


FAILURE RATE AT 60% CONFIDENCE LEVEL 
DEVIATION x HOURS| FAIL 
AT 125°C eAmeDe OY 
POINT ESTIMATE 


PLASTIC 8,90 x 106 
S.0. PACKAGE 1.88 x 106 


* Lambda (X)= % of failures on 1000 hours of operation 

** FIT = Failure in Time. Number of failures on 109 Hours of operation 

The activation energy, from analisys, was choosen 0.7 eV based on our tests results : the failure rate at lower operating 
temperature can be estrapolated by the Arrhenius plot. 


The actual junction temperature should be used; it can be computed using the relationship 
Tj = Ta = (P X OA) 


Where Tj = junction temperature 
Ta = ambient temperature 
QJA = junction to ambient thermal resistance (typically 100 °C/watt for a 16 pin DIP) 
P = power actual consumption 
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ELECTROSTATIC DISCHARGE PROTECTION 


Electronic components have to be protected from 
the hazard of static electricity, from the manufac- 
turing stage down to where they are utilized. 
MOS devices are typically voltage and electrical 
field sensitive; the thin oxide layers can be des- 
troyed by an electric field. 


OXIDE LAYER 
——————————— 


SOURCE 


This happens mostly because a charged conduc- 
tor, typically a person, is rapidly discharged through 
the device. 

There will be no net charge on any portion of the 
MOS structure; when the induced high field ex- 
ceeds the breakdown voltage of the MOS capaci- 
tor structure we may have a self-healing 
breakdown, degradation or catastrophic failure. 
The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 

We have envisaged two sets of precautions: input 
protection networks and static discharge control 
(handling). 


INPUT PROTECTION 


The HSCMOS, in addition to improve performance 
and power consumption, also features improved 
input protection. This has been achieved by em- 
ploying poly-silicon as a resistor structure at all 
inputs... 

- Thre resistor stows dowa the fast input transients 
generated by electrostatic discharges and dissi- 
pates some of the associated energy. Although 
these input resistors, in conjunction with the input 
diode, give improved levels of protection, it is still 
advisable to follow the usual CMOS has handling 
precautions. 


Poly-Si 
Resistor 


Ndiode 


OUTPUT PROTECTION 
CIRCUIT 


$-6904 


The protection capability has been verified with the 
following discharge set. 


Measurement with the MIL 883C-3015 


R1=10M1. R2=15KN 


HIGH ae i 
SUPPLY Y DUT 
VOLTAGE 


C =100 pF 


as $-6907/1 


The testing results are reported below 


| | MIL-STD-883C (C= 100pF R=1.5 KQ) 


INPUT + 1.6 KV 
1.3 KV 
>2 KV 
>2 KV 


INPUT — 
OUTPUT + 
OUTPUT — 


HANDLING 


SGS-THOMSON has chosen a no-compromise 
strategy in the MOS ESD protection. From the 
wafer level to the shipping of finished units, each 
work station and processing of the party is guaran- 
teed. This is achieved through total adoption of 
shielding and grownding media. Our final shipping 
is performed in antistatic tubes bags or boxes. The 
suppliers greatest efforts are in vain if the end user 
does not provide the same level of protection and 
care in application. 
Here are the basic static control protection rules: 
A - handle all components in a static-safe work 
area. 
B - transport all components in static shielding con- 
tainers. 


To comply with the rules the following procedures 
must be set up. 

1 - Static control wrist strap (from a qualified 
source) used and connected properly. 

2 - Each table top must be protected with a con- 
ductive mat, properly grounded. 

3 - Extensive use of conductive floor mats. 

4 - Static control shoe straps, wearing typically 
insulating footwear, such as with crepe or thick 
rubber soles. 

5 - lonized air blowers are a necessary part of the 
protective system, to neutralize static charges 
on conductive items. 

6 - Use only the grounded tip variety of solder- 
ing iron. 

7 - Single components, tubes, printed circuit 
cards should always be contained in static 
shielding bags; keep our parts in the original 
bags up to the very last moment on the 
production line. 

8 - If bigger containers (tote box) are used for in- 
plant transport of devices or PC boards they 
must be electrically conductive, like the car- 
bon loaded ones. 


Go, Teo 
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Hanglind (Continued) 


9 - All tools, persons, testing machines, which be applied before and removed after input sig- 
could contact device leads must be conduc- nals; insertion and removal from sockets 
tive and grounded. should be done with no power applied. 

10 - Avoid using high dielectric materials (like poly- 12 - Filtration, noise suppression, slow voltage sur- 
styrene) for sub-assembly construction, stor- ges should be guaranteed on the supply lines. 
ing and transportation. 13 - Any open (floating) input pin is a potential haz- 

11 - Follow a proper power supply sequence in ard to your circuit: ground or short them to 
testing and application. Supply voltage should Vpp whenever possible. 
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